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Abstract 



PROBLEM TO BE SOLVED: To reduce the threshold current density of a short wavelength semiconductor laser by constituting 
the thickness of an active layer with the single gain layer to be larger than a specified thickness, and an optical guide layer 
installed between the active layer and a clad layer. . 
SOLUTION- A clad layer 2 is formed on a substrate 1 . An active layer 4 is formed of a single gam layer, whose thickness is not 
less than 3 nm on the clad layer 2 through an optical guide layer 3. Namely, a single-well layer is formed when quantum well 
structure is formed, and the single active layer is fomned, when structure Is not formed. Consequently, the scattering of 
impurities is reduced and the mobility of holes is improved by setting the active layer 4 to be an undoped layer. A clad layer 6 is 
stacked and formed on the active layer 4 through a light guide layer 5. Thus, the threshold current density of a short wavelength 
semiconductor laser can be reduced. 
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^^•y H/l^A 1 ^JiSciJtT&^'O. 0 5^7)^1-^. fiP"^. Al 

0. o5Gao.95N^^mv^?'cii-^c::(i:. i&'mMmm^'^^o 

[0052] vlcoS^ 'J -:^^^gL{i:. L— -T^JitC^ 
t^<DmM\^z^ti:t^h\ti)''^t-'9^.^Mmt ht£:r>X. X 

10 053^ 9y-jYmhLXK\m.fikhW0, 0 5c7) 
A 1 o.05Gao.95NJl^fflV^7t::^^CC{i, 'i^^Mtcrm 

^'5:iir$>-g)5:?\ -r^ hy^ vmzii\.^xiiz.(7:>miz:t 

•y H;ii7)A \mSJ:t'2:i^^<LfzA 1 o . 1 5 G ao. 85 
[0 0 54] ^fc. :t-^<-:7D-||g[ii: 

1114 l#ffS 

^4 1{^. Alo.i Gao.9 N^'^-y KJl^fflV^^^ciS^ 

U—i^B>mM^. m'f-i^^^^t^'^X^Lfzi.cox^ 

m^immx':t-^'^'-y^—f3<mn't^ d ^ , 

[0 055] -^-LT. H^coS^Tii. >/\'-:70- 
-j^-yt^-MMti^mtirt^t^^^Mmm^^^t. 

[0056] —yr. m,'?-(^:^-^'<-'yx=t'-^ps±^^fz 

MZ^ pMA 1 cisGao^esNM^UiiiA 1 o. iqGb. 
A 1 o.isGao. esNB^V^fiA 1 o. is G ao. 82 N/liip 

myt:^'^ }^mxK>J^tffm^^i&^^cox\ u-^'^m^nh 

[0 0 57] ^/-c. ±^(7^m3 2(,z^t^i,z^ 'i'-f hy 

lri3i -iT. M QW^gffi/l B s e t p MG a N3iS;<r-^ 
SSBtcorBltc:, SSJ^fS^:fc§'5:pmA 1 0. leGa 
0. 82 N:t->'^'-7 a-ffiihilB 3 7 $:^(t/c:^'&t::ii:, 

^i^mML-xmrn-r^. 
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[0 0 58 3 124 2 < a) #5S 

[14 2 (a) {^^comm.^^mf^V'-^^^^y}'^^ 

G a 0 . 8 2 N ;t-^ ^- :7 o-Kihii S 3 7 ^^^SiJ^HgTb^'zfc 

8 4 4 iicO^iO^;^^;^^-^?!;^':::^^ < ^ D . L/::?!?-'^ 
X . M QWvStt/l 8 3 6 ^cOyT^—JUcO^iiX^^fzi^^^M 

[0 0 59] 124 2 (b) #Bg 

124 2 (b ) ii:. p^A 1 0. is G ao. 82 N>^-w^-:70 

QWyStt/lSS 6 hpSA 1 0. isGao. 82N:t-.^N-:7 
\:i-m±mS37 t<^^m. Rt/. pSAlo.isGa 
0 . 8 2 N ^w^- :7 o-[r&jJb/i 8 3 7 h p SG a N3t;^''>f 

845, 8 4 6:^^'^Bj3c;$il. C:^oy/^S45. 846 
[00 60] t.tz^ C:0:t— trBfitS^^fBl^ 

<b ^ K^-r -g* d i: cfc r> T :t ^'- n — ^ {ggs-r ^ 
[0061 ] Li)-^L. ^attT-ii-ha-^fSB^BP^p^^^-r^ 

^ vm^m^tLX:3rD ^-r. Mitts', itjaettc^ 
[0 0 62] ±fz. ^^^m^t^zmLri:> . T^-K-r 

1^i:0®<>. P^H-eVr^^JltrSoTfiO. lnsl.:l 
[0063]fin^>. -^h^b^-^ K^'ft'&?%i*^#:^7)^B^B 

(f^bfL. mz. m.^m^tLxvyr4Tmm^m\-^fz 

[00 64] tfz. pmpv-mmY-'^yyifZX-ox . 
^<o. Ins ( = ioops) mxt 0 . 



[006 5] CliOTt:*^. Ms^ H— :rLT^>T^-;^^gg 
pSH-eyi?''Cz#d^ii)^^7:){£T^. ^b^b 

[0 0 66]-:^. tefi^iStcMLTii:. lOiOcm-2 
comxt . ma^SA^ l O * c m- 2 mTT-$> -i) tfe5fec053S 

Ymt-^wmmzi5\.^x\±^ wsimm 

bb^zm.\iLm^^^w.'th'Z^\itc^^c^x\ zcr>mtc'mm 
m<^^^^^m}^^^ i.fzt.t,x^mwv~^t(mm^ix 

[0 0 67] ^fz. •^■^V^'^ Km^^*:l-—roStt 
ili: LTffi^fflt'^^^pixTV^^ I nGaNti. ±MZ<^^^ 

i^*«^^4h^<^=Sr§'ffim$r^LTV^^, Ep-*b. I nG 
^^ifl. 9 e VT-S>-i><;OtC>rfLTGaNcoKSlJ^i@{i 

3. A^^h^m\^zi^^<mtcr^ . -m^n^-^-^ 

hi nni7^b0 0''CmkXhhCO^zn\^X. GaN:^U 
0 0 O^cm'ikhi^^ <m^^-^X\<'^h ^ 
[0 0 68] Z.tth<r);iht^Wi^X\ ZLCDI nGaN^£ 

ikm^ni^zm:^^ y)\^z<\.^zihip^hfxrc:3c5y) ^ nm^^M, 
mz^\^xi:>. I ni&mt<r)m\i^zm^m.&^m\^x\^ 

[0 0 69] CLCOfSm. I n^it^^J^'O . 15^0 1 
nGaN®C3^V^T. 2 0 0 //m^lgco^::^ u^fii^T' 
h;V'5;t-/-fe>'X (PL) x^:?^ h;l'<:o^Mfp§ 

< . MV^^b^bT'^ 1 5 Ome VCfc^o 

[0070] :ico:zt\t. mkc;^mw^^nM^^nmm<r:> 
^^x'htmm\t^Mtiz^ < ^^{±r<75P lx^^ h 

;t.c0^fg(tg^' I n G a Niaa^BTiiffiCC/h? < =5: 0 . d^O 
[007 1 ] dix^bcoi nGaNtz^DCt-i>i^®(i:. 

t^tw^. s i c^s, w.^^\±. :^-^)vmmm(r>^ 
i.xmv\hmm<^mm^zm^'^'f ^ ^ fz. mj± 

PES. ^^-^It. IVIBEj£ (^^^Xf^^i^-x^/Wfiit^ 

iL:fi-B^B^<5^$SB^BiSitcci.fi£^'ti-^cai^'r^ t(7)rS) 

[0072] Zcr^mi^z^ t^*cOI nGaN?rvg1±ilht- 
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^m^M^mt^i^-'i''^^^^^ ^-"^ (LED) 

[0 0 733 tfz. ^^**^*^'-i^^tci3V^T t> . Jt 

[0074] ^:zx\ :^^m^mi. 

[00 7 5] C:c7D:K^f^faE^^T Theism. InGaNM 

^X^^mzzk^yk^^^^^^-ttZitti^pmLtzcox. m 

mx'hh. 

[ 0 0 7 6 ] 134 3 ( a ) #B§ 

04 3 (a) Ji. *f^JBL=5r:;0^-:);^j:S^t::ioV^r. 
1 00 00//m2 c7)^igpt^X"PLX^:?' h;lx'$:2//m*5 

§t^2 5 0 0#.SiJSL7^^;^-grt7). mm.^lzi^^^ :^ P U 

^'~::^mM:tPu^^mconm^^'ti>^xhD . 39 

6nm(^3. 1 3 1 e V ) :;t?-A>4 1 6 n m ( = 2 . 9 
SOe V) COiEHCC?g-:)-C. PL^-i^^ig:^. PL^5S 

1 me V. IP-*^. 5 0me Vt'A-oTtr. 
[0077] HCC. *il«ffl4^f4cU-if t LT«V^^ 
tLTV^^ I nG a, A s^coiSW§lfZ-:>\,^xmmco§?m^ 

^5. EP-^. I nG aNJlB^Q(50 1/3 0^>gO:i]'-^L7:)^# 
-^•CV^^:*>-9 7^^C:i:;(?W^L. ^cT)^;^*^^^^ I nGa 

Nj^.i)mmzm^^j::^fmxhr) . m^(r)'Mm^mmL 

[00 78] .rco I nGaN^^f*cV-lf(;:iol^T 

i^crmmt-'^lt^ PL.\::-9'^^mifl5 0meV\:X 
[00 79] [14 3 (b) #33 



114 3 (b)<3:. \y-^^mLfzm=^lZ^^^X . 100 
0 0//m2 ^O^i^P^T-PLX^:?^ h;l'5r2// m^>§tl2 
5 0 om\^\^fz^cr>. ^m^j^.^Z^^th P L t-i? 

PL5K^S(5^ffi^^^if"t>OT-5bO. PLb-^' 
iS:^'^^sKH<i4 0 0 nm (^3. 1 0 0 e V ) 4 
12nm(^3. 009eV) ^04eIlltc:?goT . 9 1m 
eV. Bnt>. *^?9 0me VT-ftO, E-O. P L*;5^Jg^ 

[0 0 80] [14 4 (a) #ff3 

MA A (a) ±i2cO^^PLt^-^i^:g:5^-:m^^-r 
^ I n0 3.n^^^\y-^<7Mm.-^^t^'^'& ( I - 
L^tt) i:irrrmxh 0 , 4 14. 3 n mcOiSftCc^iSV^ 

X. 'm.mL^vv^.^mt-m&^tLfztK mm.'tmi^r^h^z 
-^^m^^}i\fK^^^zm=^m^j: h i><r)X''h h . 

[0081 ] (1144 (b) 

[14 4 (b ) (i. 114 4 (a) hPIt I nGaN3%^ 
W^U—^ifZ^ Li^offiSai^JgJth^l • IfS. 1. 2 
fg. ^V^fi. 1. 3^<rMW^.^ml.fzi^cry^mW,^i 

mti^(^x\ m.^itt<^<tf:h^z\^tzt^'r>x^'^^?mif 

S^o"C^30. c:c7)^jS^:&^iiyt?^'114 4 (a)tc:fctt-g) 

[0 082 3 I nGaN^^^f^U— if^C^oi.^T 

ii-:>X±.'^<'mt'thZ.ttmhixX-^^^ ^ixtd:. vg 

^mt^M^^mzmm-r ^t^t^tixt^o < ^^^^ 

{i\ Japanese Journal of Ap p 
lied Physics, vol. 35, 1996, 
p. 2 limm) . mmtfZ^ I nGaNJl^itcSi^H'y 
h'/3^^^'T^:itf)m'S- Ap p 1 led 

Physics Letters, vol. 70, 1 

9 9 7, p. 9 3imm) -^tix^^h. 

[0 0 83 3 Lt^L. *?&^^#^W5?co^S. ±M(^m 

ifZis&s^^iz^if^mmpf^-mzmm^^ p Lb--:;' 
'^M:^^m^'^-^m<^^i^^m^swmx'$>h t^t ^^ti 
h(^z^r^fzcox\ zcom^^mA s^^mLxmrn-t 

[0 084 3 (14 5#BS 

(14 5com:/^yi>±. 114 3 ( b ) izijkLtzmm-^mz 
i5ttl>PLtf-7iS:^cOb;7.b:^^^AT'^>0\ — iHr 
ix^^y y tin 3 4 tc^ L/vi J: -5 Cc^f^C — T^lg L 

[0085] >eLT. C:cO«^^JS:^^Si^. L§V^g 
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-^■^®<7)/-i6tC:(± 1 5 0 m e V^T^T) P L t - ^ ife:^^^ 

9 Ome vmTC. HP^. I nS^ittCipV ± 

iTMI^ziiSOraeVaT. ^^z^ XntTMlzf,i^ 2 0 
meVl^JTiz-t^Zt^^t LiV 
[0087] ^ ±M(Dm3 1(b) 60^ig:g¥^ 

^m^^y^M±mm(^z-:>\.^x(ri%imi±h^ ^mt^ 

[0 0 88] L7^c:6^'-:>T. h^-f 
[0 089] 

imm^m^^^fzi^bco^m zzx\ mmirm^^-th 
h mmm^^tmmx'h irz.m2 i^A^^wm 

EI1#K° 

[0090] ^<7)«tC. t^*0^tr^LTigtt;i4 $r 

t-^cihccioT. ^mwi^^mm-t^zt^zx-o 

$^3 nm\:XLiiZ^hZtifiiimXhh. 

[00 9 1] m2mw. 

mtli. =¥^t:7^>f aX;^)<l 0 0 cm-i tA-^^^^^^l^Z 

^S^W5S-r^L#V^ffi«gii^^Jthti. Jth (IS) 

<Jth (2M) <Jth <3S) <Jth (4S) <J 

th (5/1) t^O. fiH#il^7)^Ji:;^)-'[S]t:l»-^. Slfii 



i^<^hZti:fiX^^. 

[00 9 2] S/c. v£it®4^:^^*y Kii2 . 6 . MP 

Pf^ili:(7)^tC. 3^^'^H;i3, 5. SP^, SCH 
(Separate Confinement Het 
erostructure) /iSrlSft^ <1 ^: tcj: -->>T . 

x\ L^^mmmmmJt^i^^i&M^tL. ^^^iz^m^co 

[0093] ( 2 ) S fc. h ^-f K^-ft 

m^f)<s nmi:uLcr)m-'<r)m'i^mxmf&t^ ti^cz. 

[0 0 94] Z<^miz^ ^gtt/i4 ^TVK— rS^T^i) 
C: t:i J: o T . ^T^^M^tfeSLS:::^^'^^ < LTIE7L^lf 

^^-t^zt-^^x^^. 

[0095] (3) tfz. ^WM^±. ±fe ( 2 ) tc^^v^ 

[0096] r> Y—y''m<^m^. y^mmzT-tmt^ 
:^-v¥-y^t\,^zhi3^hh(^x\ '^m'^tpmwfM 

mh\^X\±. 1. ox 1 Oi7cm-3 7t^J#T'?)iXtf^V^. 

[0097] ( 4 ) ^Ttr. -^^mit. JifE ( 1 ) */::Ci 

( 2 ) tcisv^T. nmmcom^t^e nm^x±.xhhzt 

[0 0 98] Jth = Nth • d • e/T3 T-^a^tfL^ L 

'&cc_b#'^-i>;!?^ ^^^cci. m'^%mcom^(r>m\[^z\^'^ 

th ^T(f >S> <r i: i o T:t— ^ a-mSK^J^^f-g) 

[0099] ( 5 ) gl/J:. :2ts:%B3(i. JifS ( 1) 
( 4 ) co\.'^irivf^^Zi5\^X . 5piJ#Sc7);i$2r 3 0 nmt:! 
Tl^zLfcZh^mmh-th. 

[0100] zcnmz^ m%m^m.-^<^mMz{^-^x^ 
'l^^.^^mz^mx^hm^i%mcr>m^(o±mi sonmx 

fcO. fiJ#iiOS:$(i:3 — 3 0 nmt^iJ5g■ri^^fav^. 
[0101] ( 6 ) . ^%0«fi:. ±fe ( 5 ) tc^i> V> 

wt/ioj^^^i 0 nm*^s^3L7trc:^^r^^^at•r 
[0102] ±^<r>mz. mnm<^w^<rimmzk^ l 
^ t^co^T\±Yu-Y:^y^mmz^hcox\ nnmco 

W.^d{±3 0nm\:jr^X^\^^ifi. J:0»7St3{i. 10 n 
m^m. ED-^p. 3 nm^d< 1 0 nm60i?Stci5S-ri) 



t 



(12 



[01033 ( 7 ) t,fz. ^¥tm\t. ±fE < 1 ) 7b^ 
[0 104] Zcomtz^ WfB^OMfWc^N' 'J r struct 

[0 10 5] iS) t,fz. :^^m±. i'-i h^-^ }<^.^t 
[0 106] U~ifc7):3r^b'T-:< d;7. ( L§ V^^ii^IJ^#) 

[0 107] (9) :^^mit. -r-^ vmt 

1 /iO/i:^ 6 n mJ^JLhcT) 2 B S 3t 3 S^f lJ^t« 

[0 108] wx>\ m2mm 

mtif. ^^^"r ^^^ti^2 0 0 cm-^ ti^^<^->fz 

Jth (2if ) <Jth (3B) ^Jth (lii) <Jth (4 
if) < Jth (5®) 

[0109] (10) t.rz. :^^m^.. ±ie ( 8 ) tfc 

(i (9) iz^\^^x. m%m^Tyv-rmxmf&-r^ci 

[0110] zcomiz. ^ftfimF^iii^g14®^fflv^ 
fzm^t^zi,. mnmtrTyv^-rmizLx. ^mmimi 

[0111] ill r^fz. *:%H^{i:, _hta ( 1 ) :p7^ 

(10) cT^i^-r^XMCfct^T. W#®4*^\ A 1 , Ga 
y I ni-,-y N (fSL. 0^x<l , 0<y ^ 1 ) T-fll 

[0112] <lC0^=Sr, ^?ii5K:-ri» 

W#ShLT«i. GaN. I n G a N . A 1 G a N . ® 
A 1 I nGaN^O-f-f h^-^ ^^^-ft-^^^ 
fin"*E>, A 1, Gay I ni_,.y N ({IL, 0^x< 
1 , 0<y ^ 1 ) fJ^n^Xhh. 
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[0113] (12) i^mmt. -r^hy-^ F^-ft^w 
mM^f-f^pmm^m^^htMz. miim^-^m<7:^m± 

[0 114] ScSt*3SJg^^ffiO&>t{iB$rv£ 
[0115] ( 1 3 ) ifc. :*:^Hm. ±12 ( 1 2 ) 

cops^^ vmM-/)^^mi^s^&^^w<r>iiLmf^z-' 

[0 1 1 6 ] K^-ft-^^^^^^frerfflv^^^iIVlQ 

z. cDm^#-F<^imf^zmmi&m^'^com:^{iLm^'^h 

[0117] (14) t,fz. ±ffi ( 1 2 ) ^ 

fzit (13) tCioV^T. vStt/ih nM:^^v H/l^I/p 

[ 0 1 1 8 ] '^>f h^-^ }^Mit^m^mmzis\.^xi,±m 

[0119] (15) t,fz. ^^H^fi. ±ie ( 1 2 ) J!; 
^(14) cOV^■r^^^H:I*>V^T. vSttifi: nS^^ -y F 

[0120] ^^:m:5r3fe;<?V K*i5tc7)^^*^$i-^ttii3t;<7M 

Ym<^mBii'Om<'thZt\.zX^XhW^^^ 
jg^^^{ip{iJ(^f#iJj-r^o 

[0121] (16) ±12 ( 1 2 ) 

( 1 5) cO^.^'ftL^^jHC^oV^r. nm.9'7'V FiicO^-SiJ 
^tlS: pS:^ ^ •/ Ym(^mmm^mii ^ :k^< -r^ ^L b ^ 

[0 1 22] cio^tz. nm9 y Y m<^mi^mm^ p 
mm^mif^i:pm^z^m^^ztt<x^^. 



» 
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[0123] {17) tfz. vStt/ii: LT# 

i:0-rixS: nM/ftzi: OffiM-T^ ^ h ^W^^-f i) . 
[0 1 24] m.'=Fc^:^~y<-y^—^±<^tzMz^ vSIt 

Timm(^mm^^'s:'^^<-t^:ittzx->x-rti^mm 

[0125] {IS) t,fz. Jiie ( 1 7 ) 

i7DnfJ7t;^M KS<7:)^fJ^itiI^pffliJ7t^M KSO^^U^ 
[0126] :i<^m\Z^ nm%:^'^ K/fcO^SiJ^iH^ P 

^— 5C ^ it ^ i: tSj^T- § , 

[0127] (19) ^/c, ^^m\±. ±ia ( 1 7 ) ^ 
tzlit ( 1 8 ) td^l^T. n(I!lJi;^;^i^'^^< 1 1 nffll^py^f 

[0 12 8] n(ll3t;«f'< F®cOM/?^pffl7^ 

T^-r r>n<'th:zt\>zii-^xtYmi^^^m' 

[0129] (20) ^tz. -^Wm. ±iS { 1 7 ) 
M ( 1 9 ) <OV^-rti*H::*3V^T . n(M;i*>^i'''^r< h t n 

[0130] z,<Dm\iZ. nm^ y ]<mc^mM^m^p 
nmzLxii^:^-^. 

[0131] (21) tfz. ±ia ( 1 2 ) P; 

( 2 0 ) OV^-ri^:^?HIii3V•^T. ^^#F1t3tOvS1±^ 
Sr^lS:t'-g>#Fii:^^ Al, Gay I ni-,-y N (fl 
L. 0^x<l, 0<y^l) xmf&'^tl^^tzrl^ 

[0132] Z.com^j:. m^^^mi^i-'-rf^zt5l>f^M 



"f-^^m^Mcoimm^mf^-thnwrntLxit. ca 

N, InGaN. AlGaN, sS^^fi, A 1 I nGaN 
hy-^ V^.it^m^mW. m-it>. A 1, Gay 
I ni.,-y N (-flL. 0Sx<l, 0<y^l) ^^MM 

[0133] (22) *^H3{i. i-^ h y-^ Vlhit-^^ 
^mi^^m^-^fz^mi^iy-^^lzis^^X . pLliJ3t*MK^ 

7!?U nGaN^V^^iG aNcOV^-ffL:^^:<?^^^0 . 

pRiTt^y^ F;io^*$jf«ijg;^;f*'i X 1 0''^ cm-^^.mx 

[0 134] zcomiz. ^mMB^f^n x l O^^cm-^ 

*VSC0I nGaN^l^{iGaN;e)^^^-|>pffllJ5t^M F@ 
[0135] (23) ^fz. ±iS ( 2 2 ) 

[0136] :icom^m^m^mmi±. r >- f-^-^i 

[0137] (24) t,fz. :^^mi±. ±i£ (22)^ 
tz\^ (23) tc*3U-C. Pfll7t;<?'-f F^^cistt^Tl^-;^ 

[ 0 1 3 S ] :i^®=3:ffi^*iB5fWgJ^iitCtoft^:^-/^<7) 
[0139] (25) t.rz. •:^-f F ^-f F^ 

^t'^V5}^»^m^^rz^i^u-^'i,z^\^^x. p{iy3S^- 

[0140] Z.(Omiz^ pffi!J5K^M F/lcOJlJS^ n{S!15K 
:^'-( vmcommi:K}m<^^Zt(,zJ:-:>X^ P<Il3t7y>f 

F;i(c:j^tt'g>f^^ffis^^'^^ffiM-r^^h7;?^'r§. >e 

[0 14 1] (26) S/::. 2|s:5|0J{±. -^^-^ F^-f F^ 

[0 14 2] ;icDmiz^ pmm:^^'< i^mcomm^o^ i 

um^mifZ. iO^FMWi:. 0. 08>um(80nm) 

aTi^z-thZtitZji-^x. pM^;^'-f l^miz^^f^n?t 

^niS'^^m^mzim'th ^ ti3<x^^ h . 

[0143] (27) t,rz^ :^%mt. ±12 (25)^ 
/cfi (26) (^i^V^T . p{I!)?t*'-^ Ym(^^m^®i n 



I 



( 1 



5. 

[0144] r p (iii7t;^M \^mcr>mm^^^ n 

[0 14,5] (2 8) if^. *%B^i±. -t-f b^-r 
[0146] ■<lc7D«tC. ^$ij^fli;t?<vgttiit3i^t-^^ 

[0147] ( 2 9 ) ^yt:. ±12 ( 2 S ) 

[ 0 1 4 S ] ±ie ( 2 8 ) com^^P&m:^'^ FiltCiD(t 

[0149] (30) tti. ^^mt. -Lie (28) l,Z 

[0 150] ^fz^ Jtia (2 8) com^pm^:^'-^ 

izisi^f^mm^mcomm. mmm^it. m-^. 

[0 151] (3 1 ) i/-. *%B^(i. ^-f b^-f 
H;ic7)^SiJ^f|l:«?^^vS14/ltCB^'ri>{iI:^?-*^pSi?'^v 

H /1 3 tiK^-r (ij^cf^:^^-:) xmmm^zA-^-^ < -:> t v 

[0152] cc^titc. ^mmm^^<8^m\^z^^ m\ 
t-i^pm^'y^/vm i^zm^-t muz\^i)-->x mmm izfb 

&<^oTi^SpffliJ7t;<7^ K;I. HP'*^?. i^^^^U-T^vK 
^^;Opffl7t;^M vm'^m\-^hZ:t\>zX-:>X^ 7^-;U'C7)i^ 

:7 o - $r -& c: h t-X ^ h . 

[0153^] (32 ) t.fz. ^mBJ.. ±ia ( 2 8 ) 
S ( 3 1 ) <7)V^-riX;^Hzi3V^T. pffllTtXf-T K/l^rm^ 
'r>^^■^^Jw=I|@^7)/^^:5^ii:^^^ I nGaN^lMi:GaN:;(?-4> 

[0 154] C^OfiltC. mrF<^^—^'^—yx3—^'^m!^ 
^zm±'t^fzMZ\t^ GaN/A I GaNXii: I nOa 
N/A 1 GaN-^Mt-iytt-E* AEc /A Eg -fj^i^^^^co 

x\ m^i^^<^i^^^mtLXA \ GeLN^mmt-^z 
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[0155] < 3 3 ) -^^^mi. i-^h^^ Y^it-^^ 
^m^^fA^,^rz^^^mT^z^\^X . ifcStlP^OvS 
^COVir h;U^^-y-t:>:7.ife:lc7)-^ffi^^'9 Ome Vl.:! 

TXhh:Lt^W^t^h. 

[0156] {3A) tfz. ^%mt. ±IS ( 3 3 ) 

(n-^^ifi 5 0 m e VIMTT-^) <I ^ h -g, . 

[0157] tC^^V^T. 

:t h ;U a ^-y -fe y XJSS^O^'-*;^^' 9 0 m e V tlTT"*) h 
^h7!>^'i^^T-S)0. J:0*f®t::{i, 5 Ome VOTt::*^ 

[0158] (35) -^^mt. -r-^ h=7-^ V^it^^^ 
^^i:m^^fz^f^^m^l^Z:^^\X, 5t^ffi§lrt^7)vS 

^m^mimmz: 1 o^ cm-^aTt-r^zt^mmt 
[0159] {36) tfz. ^^m^±. ±ie ( 3 5 ) (I 

ib'V^T. ^t^Sl^cO^S-ffiScO^eSJK^l 08 cm-2y. 

[0160] m^cr>^m^^mi^u-^izi6{fhmiiLm 

mi±10^ HP-^. 1 09— 1 010 cm-2T-ib 

D . P L t: - ife*<7:)^±^— ^ $ {i:«K{4co^Pi t — 

T-i: . ^(DfzMzit. ^^m^\^coiS^m(^miiiLm^^ 1 

09 om-^l^JTti-^ZLt-fj^i&^XhK) . 1ljmzi,i^ 1 
08 cm-2a.T. J:0*mtZ(i. 10? cm-2OT^Cf 

[0161] fip-ib. m^(omi&^^ii^u-^'iz^\.^x 

-^-r h^-f F3^'fk-^it*!i^^*hof&^:T^S'&/0^'i 3 
%n^timi,z:k^^-^y T ^ r^^^mt lt^v^ 

Tv^/::/;:^?^. ^t|g§li^o*g't±/i^7)te{a^JS^± l 0^0 cm 

:fB^*-^3%h>*c1gt2ffiiiS$ix-5>S i CS^gSrffli^i)^ 
Kffi^^JS^ 1 09 c m-2].:j[Tt::.>'^< t 
107 c:m-m^±X'^t^W,-i-hZ,t-h<X^. 
i: o t . ^iS^JiOffPrnfJ Sixy^c® JS^^® f*:%3\§fg 
^^^^■r ^ :i h io^X^^ S . 

[0162] (37) ±fz. ^^m±. ±ia ( 3 3 ) :P7 
^ (36) (T^^^-rtiMzi^^^x . x^^mtf^i n^i^^m: 
mt Lx^t^zt^^mt-t^. 
[0163] z,(^miz^ vg'tisfc LX I nirmjmmt 
Lx^ts^mi^^m\r^fz±^. mz. i nm&itc^)im 

I nG aNtrmx-^fzm^i'Zi, . ±ie (33)7^ 



» 
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[0164] (38) *^BH(±. -r^Vv^ K^fb-^*r 
tt/l^lS::^^-t^:-S)|SOjS;:l3Sffia: 0 . 1 umXma±t 

[0 1 6 5 ] -f-^f h^-^ }^mt-^^^mz^^-^xit. 
(0. ijjLm/'Yi)aTtLtim^i,z},t.PL.m^^ 

Mj&,^r^ :/)<0, 0 7 5jLtm/h<r)t^t"(i. InGa 

^^^^ < =5: 0 . \^-^^mt^^miz^ h . 

[0 166 1 l.fzt^r>X. 0. 1 jLt m// h l.a_bC0RJcSM 

[0167] (39) ^tz. :^^mit. Jii5 ( 3 8 ) 

[0 168] Z.com(^z. ^Mm^'t^^fhZtifZj:-^ 
T. PLb''-^^^^^^iO®^<-r^C:t:6^T'^. ^ 

[0169] (40) t,rz. i^^m±. ±12 ( 3 8 ) 
±5\.^■C. ^:g^*:0. 3xim/B^UJbfc L/cClh^-iff 

[0 1 70] Cico^tc. ^Si^^O. 3>um/BfJ^JLL 

h L/^j^t::(i:. m&^mf-t Lxmmtp I nja^ 

^Oit®&U:^^=5:I nGaN^fi£^$-ti:^:^-&^::l>P La 
Mi-^^C^mK mx^ll. 9 0 m e VOTcOvStaM^fiS::^ 

[01711 (Al) ttz. ±12 ( 3 8 ) 7b 

^(40) C0V\'m:^?HC±5ViT. S«h LT S i CS^K 

[01721 vSttHcOKCi^S. Lfzi)^-?X. mfH^^ 

m^m^^-^fz^Lz^^ ^(Dmm^^^^y'f-y^. mz^ h 

[0173] (42) ttz. :^Wm. ±12 ( 3 8 ) Jb 
M (4 1 ) <7)\^i'tlMZ:P5\^X . mamtf^l nSrfifiKS 



[0 174] ±K (4 0) (c^t^-CiXHBL/Octotc. * 

:n^^^i^^m^izmz^xh^ . 

[0175] (43) -T^ h K^-fkM^^ 

^^t^2:m^^fz^ii^V'—i'lz:hv^x. pm^'y-/ vm 
2mcn\mMmmcn>pm,^wm^^m^z. m^m^ 
m^^mm^mA.fz^mmmx^m-^ ^ h 

[0176] z.(^m^z^ =y '/ Ym<n^Wizm'm\ 

hLTifetii-n^^iiCi-oT. -i--/^— :7a -matters 

} ^- y o -mrs-z^^'tisn-r h mmm ^ bt-^^-w^ ^ ifx 

[0 1 771 (44) t.fz. -^Wtmt. ±ie ( 4 3 ) 

[0 178] :z<^m,ti:^wm\i.. nm<r^'^mu^^mx 

[0179] (45) tTt:. ±12 ( 4 3 ) 

[0180] :z<Dm^z . ^fm^ . 

'^^•^'thmnmm'^zb^z^'^x. 7^-/ucop{Pii3t 

[0181] (46) t.fz^ -^mm. ±IB ( 4 3 ) t:: 

^mz'^%mmm'^'±fz'§^mm^t-^h^j:hz, ^ ^m^: 

[0182] Z.<r>mXz^ ^f^m^ . #il*SilT-1tfigLT 

vr h mmmm^'m^^i^'^ <^hz.b f}^x% h . 

[0183] (47) t.fz. if^m^t. ±ia ( 4 6 ) 

cnm t <7^m(r>m^\'^^t^im.mzmt i.x\^h:Lt^^ 
[0184] :i<^m\,z. ^mm'kmm~hJKm%^\-^m<^ 

"thZhiiZX-^^X^ T^-;U'£7)pil!)7t;^M Kil^^?±A& 

[0185] (48) t,tz. *l%aji±. JilE ( 4 3 ) 
^(4 7) cOV^-rit:^?Hcfcv^T. ^^PBlBcOf^^J^S^^fJ^ 
ipI[g!lO@t7)^'^=ir< i: i>— aJ$:r>'H-:7-;it2L7^v:C:i:2: 

[0186] ^omtc. '^mm<^^(^'^mu^^mc^>m 
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[0187] (49) tti. ^^m±. ±IS ( 4 3 ) 7b 

s ( 4 8 ) w\-r^>^Hzi3v^T. mmM^mcom^A i 
G a N Tiijij^ri> h h i> tc, m^m^^^m^^ I n G a 

N. GaN.^(.Hi. A 1 G aNW^^'fL:6^TT^Rg-r^ 

[0 188] zcomiz^ mmm^^m. mp-^^>. pM4^ 
aNT'^f^£-r-g>t h^^c. mmm^m<^m^i no a 

N. GaN. ^I'^fi:, Al G a NOV^'^tL35?^T-1ifiJt-r l> 
[0189] (50) ^^mi>±. ■f'-f N ^-f Hi^-ft-g-ife 

[0190] z<^miz^ b ^-^ v^'it^^^mmz 

[0191] (51) tti. ±iE ( 5 0 ) 

nSflj!£it;e^'0. 0 4 JOii^T) I n G a NtCi oTlSJiK^iX 
[0192] ^^7):^t2. ^fifl:^#FSSilSrtSJ?£'r-i^ 
S^Hl40^^^b*-'^i'-=5:<=5:^<^T\ I nGaN^-i^^ 

^^^^jTm<^i nmmt^o. 0 4KLiitc:^i=<-r^c: 

^:it-^^v^i^cox\ ^^urco^%— aASriO—ii 

[0 1 93] (5 2) t:^^. ^-f 

1. oxio^T cm-^^mt-thz^tiw&t^^. 

[ 0.1 94 ] (53) tfz. ±15 ( 5 2 ) 

[ 0 1 9 5 ] JilB ( 5 2 ) ^i^ti (53) comt^z. ^gH 

tf^i, ox 1 oi7cm-3*ssoii. ry rii 



[0 196] {SA) t.fz.^%m±. i-^h^^Y^ 

it^^^mw^'km^^tz^mi^v-^^.z^^^x . i^^mco 
v^•c. m%\\^^ifim^\^zmtLx\^^h^b^^mh^ 

[0197] ^^:KtC. ^S^p{iUc|§tt'i>:i:i/:?' H 

mt<^m(om.'^mm'^iw^^z'^it'^^^^hti<x^. 
^fii,zii->x^rm^z^^^xm.mtMh^hj v^co^^ 
^mm-r^ z. t -^^x-^ ^cox\ yn-jvcoax^m'^^^^ 

^ii. Wtnm&^^A^'^K-r^^tt'iX^^^h. 
[0 198] (5 5) tfz. hy-^ Y^. 

it'^m^»z:m\^^rz^^WU-^'(;Zi^\.^X . iS'&mco 
pMizmf^^^l^-^Yayy'a^y 9m^nm(r)vMMlz^ 

v^T. mM^mi)m^i^z^itLx\^^^^t^nmt^ 

[0199] C:cO«tc. v£'l±SOplltcigtt^:i:l/^^' b 
u>yx::t>y^mcOnm<r>W^^zn\^X^ ^SJ^itlSrt*'^ 

^mz^it^^^CZt^zX-^X . XU^hOV^D.y:?^ 

ipx-^. ^ix,izx-r>x^m(>z:^^'^xmiimMt^^y 

[0 200] (56) i^/^. h^-fK^ 
p 11 t -g.cr.U'^^^hDyyn-y^ n fiijat;!^ p iHl^O 

[020 1 ] ZLcomi^z^ ^ii'&mcopmi^zm^f^^^i^i:^ y 
u>yuy::^m<^nm&i/^ipmcommz:^\.^x. mm^ 
m^t^^^i^z^^t^'i^. m-h. mmmz^it-^it^. m 

v^(i:. m$k'^izmt^'^^z:t(^zi,':^X. xu^hoy 

cOiiA$!J^:t^^'K#$n.. EnSPSE V?:/Jn§ < ^ C: t 
[02021 ( 57) -f h y-f H^-ft-^if^ 

^^i^^m^^fz^:Bi^u-^i,zf:5^■^x . *gtt/ic7Dpffl!)tc 

Igtt^xix:?^ hDvr/o v^JiOIVIg2gjK$:7x 1019 

[0 2 0 3] zc7)miz^^iSjim<opmizmitf^:^u:^Y 

a>'7'ov^/icOIVIgiaKS:7X l 0 c m-3tJJbfc'r 



I 
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[0 2 04] :i(^m^i±i£L^'rLi>^M^^-'Ti±^j:^^f)<. x 

(impurity conduction, :^V"i{i, 
hopping conduction) gSV^fi h y:^^ 

[0 2 05] iSS) tfz. :^^mi±. i-^ h^-^ 

T. vgttii<^p{lt^fSCt^:i:i^:^^ v:^HcOfi£ 
^iM^^eO 0r.-9 0 O'Cfc LtiClt ^^WLt-t^ . 
[0206] (59) tti^ _hfE (58) 

[0 2 07] huyyxn-y^mc^^-^ 

i^m^. m^^m.^iMJKx^hh 1 1 o o^cs^i 

[0208] {60) tti, :^Wnit. iilS (58)^ 
fzii (59) tcioV^T. :r.U9 h^yy'uy9mc0U^ 

mm,tny^i oiscm-^j.:!^^^^:^^ 9CcMg^K-r 

[0209] c:c7>«tc. ii^m<r>p\mzm\-fh:ii\y9 V 
x^y:rmy9M<7:>Uz^&M.if7>^ i o^® cm-3i.:JL±t^ 

[0 2 10] 

[^a^cO^OJ^S] ClCl-e, ill37VM05^#HSL 
& ^fitmSS^^g J th Srffi^S 1 St/m 2 

[0211] [a3#SH 

I13(i:. vSttiit LT I n^ 15 ^ao. as N/fSrffll^. S 
14/l£7)Mffl!ltc/5^ 0 . l//mcOGaN5t;<?M 

t>t7)T'J)0. Il^<7:):t— >'^'--:7c?-?:?^:5rv^ 

[0 2 12] [l:^-^Bg4>^-^J;^tC. SttBOl?^:^-^ 



[0 2 1 3 ] -:;/5'. Ml^T^^^'e nmliLtr-fi. Jth = Nth 

-eixtzioT. «^^7):t-^<— >^a-^^aig'r 
^ i: ti^X^ ^ 7^*6 L # V ^fi^?TL^jg J t h<i:<SM-r ^ CO 
T\ 3 0nmJ.:iT^T-«i;iiAffiS&^r^^c:vgffl-r^^^ 

[0 2 14] [ll4#5g 

wxy-^'cnmmjiu^mmzmm-t^t^K -^-r. (oo 

0 1)®. gp-i=>. cM$r±®h'r^7^:^o^B06H-S i 
CT^j^f^^^nSS i CStSl iJtC;:. TMGa ( f 'J -X 
^li^tf^J^yM.) , TMAl ( Ml^^/Pr/P5— ^ 
jU) . r>^— r. T;<7X^ LT^07j<^5: 

2:7 0 — 7 6 OTo r r . ^Ji.ti. lOOTorrh 

l£:^^^Jg$rS0 O-^-l 2 OO'C. ^J;c«±\ 9 5 0**C 
hl.fz^X\ m^SO-SOOnm. mx^\-^. 100 
nmc7)A 1 GaN>'^'•y :7Till 2^fig.*^-ti:^o 
[0215] ^I^^V^T. TMGa. T^^^T. R 

t/. ^-r »Jr;ifxS:fflv^T. f£:BriE^jS:7 0'-7 6 OT 
o r r . . 1 0 0 T o r r L . ^;^SJS^ 8 0 

0'-'12 0 0'C, 9 2 0'Ch L/^m^T". JtS$ 

0. 1—2. 0//m. 0. 5>umC7>GaN4'^ 

SI S^^M:^^^. 
[0216] 3\'^M^^X. TMA 1 . TMG a. TV^ 

:=-T. v-^^yhtLx. s i H4. s.iA\ a^^-^urxf 

L-CcD7jc^^fflV^T. ^:lffi:^J^7 0 — 7 6 0TO 
r r . lOOTorr^L. f^-^i^m^ 8 0 0 

— 1 2 0 O^C. i^Ji.(f. 9 5 O'Ci; Lrc'^P^X\ 

0. 0//m. ^Jjtif, 0. 5>umT\ ^ISif^^il 

JgE^i^n .0X1 0^7—1 . OX 1 020 fi?iJ;L(i\ 
1.0X1 018 cm-3c7)nMA 1 0. ,5 G ao. ss N -y 

1 4^^:^$*-£>. 

[0217] ?li=^V^T. TMGa. TV^-T. S. 

0--7 6OT0 r r . ^J;ttf. 1 0 0 T o r r U. 
:^iajg2:8 0 0—1 20 O'C. C?iJ;L(i\ 9 3 O^Ct Lfz 
m^X\ 1 0 — 3 0 0 nm, fi^J;tif , lOOnmcO 
ry H-r G a N^t^^ KB 1 5 ^rfiSt^^-ei) « 
[0 2 18] TEGa ( b y U r> 

A) . TM I n ( h 'J;^^;W>f y'J^M) . r>^- 

:^^7 0 — 7 6 OTo r r . fi?lj7.(f. lOOTorrh 
L. lS;S?^Jg^ 5 5 0 — 9 0 O^C. ^J;L(±\ 7 0 O^Ch 
LtiijtmX\ /S^l — lOnm. ^J.tC±\ 5 nmcTDrv- 
K-n no. o5Gao.95NVN'jT;lrj^^ix;^clI$ 3 
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— 3 0 nm. S nmcT^TV- H — r I Hq. 1 5 G a 

[0219] Bl'^m^^X. TMGa. TV-^-T. b'X 

Xi: gc:^EE^3r 7 0 — 7 6 0 T o 

r r. 1 OOTor r^L. ^:li^SSr8 0 0 

— 12 0 O^C, mUi. 9 3 O^Ch L/^^^KT\ 1 
0 — 3 0 0 nm. . 1 0 0 nmT\ ^Hmm&^< 
1. 0X1017--1. 0 K 1 019 ffiJ;iCf. 5, 
0X1 017 cm-3cOpMGaN^:^M H/fl J^f&M:^ 

[0 2 2 0 3 TMA 1 . TMGa. TV^ 

7 6 OTo r r . BflJ;t(f. 100Torri:L. fSiM:'& 
^SrSOO-l 2 0 or. ^J;c{^\ 9 5 O^Ct tfzVi:^, 
T.m^O. 1--2. Oum^mtl,t\ 0. 5AimT\ 
:^ff$it%lffig?J>U . OXlO^'^ — l- 0xl0i9cm-3, 
mtll. 5. OX 1 0i7cm-3^OpSA lo.15Gao.85 

[0221 3 ^lt=^C^T. TMGa. T>^^T. b^X 

Xi: L-Ct?^^^^fflV^r. R)c:^JE:^^7 0--7 6 0To 
r r. 1 OOTo r ri:L. ^^JaSSrSOO 

— 1 2 0 0*C. <^Ji.{f. 9 3 0*Ch L^^«@,T\ 

0. 1—2. 0//m. 0. 5^tmT\ 

. 0x1017 — 1. 0 X 1 Oi9cm-3. 

1. OX 1 0i8cin-3^OpMGaN3>^:^:?' h/il 9^ 

[0 2 2 23 <JCV^T\ n^S i C^^l lc0^tc{i:n 
H!l®EiiLTJ!?:$ 1 OOnmON i 11:^2 0 S:igtti> ^ 
Jttc. pSGaN=7V5^:^^ hill 9Jitz:(ipffi!im®h L 
TH^ 1 0 0 nm. itgW;^?> 1 O^unitTJN i^fl§2 1 ^fg 
tt. 5ftStl:^L;^-'7 0 0ximh^^ iotC^^ffJ-r^ 

^ 1 1:: J: S QW^f 5t^iS:^^ftU-if >&-'^jS:-r 
[0223] 1 (?0^*fe<:7)^SS(-^^ 

tc-f-i) C: h J: Ti£A^SS^^t3^yffl-r S ^ t t^T 

[0 2 24] m-h. nnm<nm^'k snm t-th^^. 

^■vb'-r DX;^)v]^$l'^:Jl'^t^^i:. 4 n mcO^F/ie: 2 
mtmtzUQtyum^^ O t> . S n mi7)#Fil^igtt?t: S 

tti. }^m:b^^\.^tytm\::^jLi^i^mr^>A^ 



[ 0 2 2 5 3 ^*>. ±ie^o^ 1 

SlzmLXm^MLfzXol^Z. 3nintLh-C'$)ilif^<. 
iBStCiiS nmJ;JLh7b-'M4 L< . — :fir, JlEASgiie:^ 
fiJffl-r-i)/::*^i'C(3:3 0 n mli}Tt^1imT$> 0 . J: OiiKl 
tCfi 1 0 n m*i1|cOSEBI:^?^lIt LW 
[02 26] »:^C, ia5^#fflLT*%Bjc7)^2<7)^ifi 

4-r. -biEcT)^ 1 c7)^*fec7)?g®t mmi^z^ < o o o i ) 

^^nmSi CmMl 1±(>Z. TMGa, TMA U T 

h LTffli'^/::MOVPEi£CJ;oT. f&^Kti^l 
7 6 OTo r r.,. ^Ji.if, 1 0 0 T o r r h L . fiSt:^?^ 
SarSOO— 1 20 0*C. fi?iJ;l{f. 9 5 O'C t L/::^fc^, 
X\ O'-S 0 0 nm. mtl£. lOOnmcOAl 

[0227] ?I^^V^T. TMGa. TV^-T. a 
Z/. =3E^^»jr;<fX^fflV^T. fi£:^i±::^5^7 0— 7 6 0T 
orr.^Ji.«^. 1 0 OTo r r t Sc^^i^^^SO 

0— i2oo'c. mtii. 9 2 o'c tLtzv^mx\ 

0, 1—2. Oum^ 0. 5jumOGaN4>^ 

ai s^m.-^-^-^^. 

[022S] ?I^^V^T. TMA 1 . TMGa. T>'^ 
-T. H->'N'>'bh LT, S i H4. 2a.t>\ ^-"rUT;?^ 
X^LTc7)H2 ^fflV-xT. figte:*^7 0 — 7 6OT0 
r r . m^l£. 100Torri:L. Jz£^SJ^5r S 0 0 
— 1200*C. mx.i.-£^ 9 3 0^CtLtz:\^mX\ 
0. 1—2. Oum. m^(,i. 0. 5MTnX\ ^nWM 
^ti^l . 0X1017-^1. ox 1 020 
1.0X1 018 cTn-3C0nMA 1 0. 15 G ao. 85 N ^ 

[02293 ?I^^V^T. TMGa. TV^r.T. 

0 — 7 6 OTo r r . 1 0 0 T o r r ^ L. jS; 

:^iaj^2:8 0 0 — 1 2 0 O'C. ^J;ci^, 9 3 0^'Ct L7t 
VmX\ 1 0 — 3 0 0 nm. mtl£. 1 0 0 nm<;0 
rvK-rGaNTt^M KJil 5 ^^S^-tt^, 
[02 30 3 ^I^^V^T. TEG a. TMI n. 

-r. :s.t>\ ^-^UT:^^^tLX(om.m. ^^eji^7 

0 — 7 6 OTo r r . ^J;itf. 1 0 0 T o r r h jS; 
:giag$:5 5 0— 9 0 or;. WvClf. 7 00'Ct bT^^t^C 
,1§.T\ Jf:^ 1 — 1 0 nm. ^J;L{f. BnmOTVK-^* 

1 no.o5Gao.95N^<'JTJlhJ5?3 — 1 0 nm, fl^J;i 
iS", 8nmC0T>h'-n no, i5Gao.85N#Fil^3c 
5t::ry F-r I no.i5Gao.85N#F;i:0^2X{i3 

2 2SrJgi£-r^, 

[ 0 2 3 1 3 ?i . Mt/m 1 comm<^mmt r 
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X. jS;:^JS:?32r7 0-'7 60Tor r. M^if. 100 
Tor rhL. eSt^g^ajg^SOO-l 2 0 0"C, ^J;i 
{f. 9 sect L/::1^^,T\ 1 0— 3 0 0 nm. i^J 
Hi. 100nmX\^mnmmi)<l. 0X101'' — 
1. OXlO^^cm-^. m:Lit. 5. OxiO^'cm-s 

[0 2 3 2] ?I#^V^T. TMAl , TMGa. T^e 

^-rVT:^^xtLx<^mm^m^^x. ^MiS.ti'^i o--- 

leOTorr^mUf. lOOTorrhL. 
Jg&SOO — 120 0*C. 9 5 0"Ch Lfz^tm. 

X\ »^0. 1 — 2. Oum^m^i^. O. 5MmX\ 

OXlOi*^— 1- 0Xl0i9cm-3, 

mtif. 5. ox 1 Oi^cm-^dT^p^A lo. isGao.ss 
N:?'^ -y HUl S <. 

[02 333 ?l#^t^T. TMGa. r>^^-r. b'J^. 

XtLXcomm^m^^X. f&-S:}±tii:7 O-^l SOTo 
rr^mitlf. 1 0 OTo r r ^:^Z^$:S 0 0 

— 1 200'C. WACf. 9 3 O^Ci: L/::4^.^,-C\ 

0. 1—2. O/zm, ^Ji.ti\ 0. 5juLmX\ ^WM^ 
mt^^l- 0X1017-^1. OX 1 Oi9cm-3. 

1. 0 X 1 018 c m-3i7)pMGaN=?>':^::?' hit 1 9^ 

[0 2 34] <*:v^T^ n^S i CS^Sl lO^tiriin 
(BI^Bifc LT^$ 10 0 nm<7)N i MM 2 0 SrlStt^ t 
±fctC. pSGaNr7>^:?^h;il 9±t3{ipflffiffii: L 
Xm^ 1 0 0 nm. mw^^l OumCON 111^2 1 SrlS 
(t. ^^litffftL;0-'7 0 OAtmt'Sr^idtZ^T^tTJt-^ 

[0 2 3 5] Clc^^t::, *%BBi?:)m2cO^SfecO?^,^^tt*5 
V^T(i. ?Sttji^#Fii3{?-'2Ji^MQW*i5tTffijKL-C 

l'S!)^::f[Jfflf -i^^ih^^^^T'^. >^ixtwJ:-:>-C t> v^fitm 

[0 236] mx.\f^ ■^wm<nm2<nmM(rmmz,i6\^ 

y i T^tiiS® 5: \^XV^hfz^^-^ b-'T a 
[ 0 2 3 7 ] ^io . ±fB<0^ 2 <7-;^Sg(7)m^<7)iK0^(ci-f 



hhi^Kms^zmLxmrnLtziioi^z. enm\:j±xh 

h:it7fnMX'h^ . Lfcf)^r>X. 6 — lOnmCOiEH 
[ 0 2 3 S ] i^XL. ^^^M<om 1 2 O^SilcTDff^,^. 

(Omi}ii<^mmiZ:^^^XI.t. m^i^mtLX I no. isG-a 
it^Al, Ga^ Ini-,.v N (0^x<l. 0<y^ 

1) co^mf^X'^x.x h^^^i^cox'h^ . ao, -^iit- 

at Ini-a-b N (O^a^l. O^b^l) <^mSi\^ 

X-^tXi^B:^^. 

[0239] t.fz. ±M^com 1 2 (7:)mi}&i^mm(fZ 

Lrti:. 1. 0 X 1 Oi-' cm-35(^iS 

X''hftifB:^\ 

[0240] ^7^^. 1 (^mmcT^mm^z^^^xi^ 

[0241] ^T^c, lS:tX^2cO^M(?om^^C 
[0242] lll6J!7^llS^#fflLT. fe^^ 

S-r. (0 00 1)®. Ell^. c®$:±®t-r^A:frB^B 
C06H-S i C;^?>A,=5r-g»nSlS i CS^l 1 lite. T 
MGa. TMAK T^^^r. ^-v'^T^'Xi: 

"C, fig::^l±*j2r7 0 — 7 6 OTo r r . ^J;i(i\ 100 
To r r t fiSl^SamSrSOO — 1 2 0 O'C. ^Ji. 
if . 9 5 0r i: LTtmn-C. iS^ 5 0 — 3 0 0 nm.^J 
1 0 0 nmOA I GaN>'-N'y:7T® 1 1 2^gc:^ 

[0243 ] ^\^W.^^X. TMGa. TV^-T. S 

^-vyrXfX^rfflt^T. I3£:g:a:?]^7 0-7 6 0T 
o r r. 1 0 0 T o r r h L . ^£;^i^Jg$: 8 0 

0—120 O'C. ^J;c<i\ 9 2 O^Ch LfzAitmX\ 
0. 1—2. O/xm. O. 5 utrCOGslN^WI 
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® 1 1 Str^M:^"^^. 
[0 244] ^l^m^^X. TMA 1 . TMGa. T>'^ 
-r. K-^N'Vh LTS i H4 . m/. ^-rUr;^'Ah 
LT^OHz ^ffll^^T. B&ilS:bSr7 O-yeOTo 1- 
r^m:tf>£. 1 0 OTo r r h Rtt^SJg^rSO 0 — 
12 0 O-C. mtl>£. 9 5 O-Ci: L/::^^T\ 0 . 
1 — 2- 0//m. fflj;c*f, 0. 5//mT\ T*i&ftigJg;6^' 
1. 0X1017--1. 0 X 1 020 cm-3. ^J;t{f . 1. 
0 X 1 018 cm-^cOnmA 1 0. 15 G ao. 85 N ^ ^ -y Kil 
1 14^^^^^^. 

[024 5] ^l^^l^T. TMA 1 . TMGa. Ty=^ 
S^3*7 0 — 7 6 OTo r r. ^J;l«^\ lOOTorr 

t L. fS:^?as^so 0— 1 2 0 or., mtif. 930 

L7^e«SlT\ 1 O-'S 0 0 nm. 10 
0 nmCOr^-F-rA lo.o5Gao.95N7t;<f-< H/l 1 1 

[0246] ^I^^C^T. TMGa. TM In. TV"^ 
-r. ^Z/*. 'Jr;^'*Xi: tT^ONg S:fflV^■C. 
Bti^l 0 — 1 eOTorr ^ m^^£. lOOTorr 
t mMilEi.^'k 5 5 0 — 9 0 O'C. mU^. 7 0 Or 
h LT'^tt^^'C. 1 — 1 0 nm. 5nmc7)T 
>Y-y'l no.osGao.gsNyN'UTiihJl^ 3-^1 0 n 
m. 8 nmOTV-F-:?"! no. isGacssN* 

Fii^^cStcr>' H-ri no. i5Gao.85N#F;i:^>2 
— lOil. mUt^ Sm^Z-^J:h^O^Z^^^'\t. MQW 

[0247] ^(t'^l^-C. TMGa. r>^^— T. t'X 

::^tLXc^N^ Sr^l^^T. Ia£:^JI:ft$r7 0 — 7 6 OTo 
rr.mi^, 1 0 OTo r r ^ ^K^SJg^S 0 0 
-1 2 OCC. ^Ji.<f. 9 3 O^Ch L;^c^^T\ 1 
0 — 3 0 0 nm. mU£. 10 0 nmT\ 
1. 0X1017-^1. OX 1 019 cm-3 , 0IJ;i{f . 5. 
0X1 017 cm-^cTDpMGaN^^Tl^M VJWl 1 7^fiJc::^ 

[0 2 4 8] ?I#^V^T. TMA 1 , TMGa. TV^ 

^•r UTTyxfc LT<7)N2 SrfflV^T. ^*JE:?7S:7 0 — 
7 6 0 T o r r . lOOTorrtL. J&^i^ 

S$r8 0 0-1 2 0 0r. fi?!I;c.(f. 9 5 O^CtLfz^m 
•C. iS$0. 1 — 2. Oum^m^ii. 0. 5//mT\ 

0x1017—1. OxiOi9cm-3. 

m^lf. 5. 0 X 1 Oi7cm-3cOpSA 1 0. i50ao.85 
NiP'y y Kill 1 SSr^E^^S-fr-g). 
[0249] ?I#^V^T. TMGa. TV-^-T. h^X 

XfcLTcTDNj ^fflV^T. fi£:^JE:b$:7 0-^7 6 OTo 
rr.CTxtf. 1 0 OTo r r i: ^:^^SS-S 0 0 
-'1 2 0 0"C. mtii. 9 3 0*Cfc Lt^c^cST-. /^^ 



0. 1--2. Ojum. ^J;tii\ 0. 5 juTnX\ ^t&WM 
^t<l. 0X1017—1. OX 1 01^ ^J;cif. 

1. OX 1 018 cm-3c7)pSGaN=7>5^7 h/fl 1 9 

[0250] ^x^-^x^ nms i 1 1 1 (ommui 

riMMMt LT^^ 1 0 0 nm^TDN i WMl 2 O^ISCt 
^tmz. pMGaNny^^ hill 1 9±tc(i:p(BDm 
LTiS^ 1 00 nm. igW^' 1 QjumCON iMMl 
2 lerlSft. i^m^^l^tf^J 0 0 urn t^^J:o izm^f- 

[025 1 ] dO^at::, *^0Bom3cr)^*fe^ff^®.tcJ^ 
V^Tii. ndJ^t^-f KB^LT. pSG a N5t:;<;f>f H/i 

1 1 7 J; 0^SJ^!pii7)::^;:§:5:r>' K"--:7'A 1 0 o^Ga 
0. 95 N5t3y-f K^l 1 5&fflViT\.-^^c7)T\ nfBJltCioit 

[02 52] Lfc^^r>X. M:ky6mm^^^^'\t^^iiL 

mcz^ mim^m'^^com±iiLmi)^iLm'thzt(,z^j:h 
[0253] ^fe. ±m<^m3com:iMcommiz:^^-^x 

a. n{pii5txf-f h'Sh Lrr>'H-:rA io.05Gao.95 
N3\^>e?M Kill 1 5^ffl\.^Tv^^7!?^ z:(7:>mtcms&lzm 

^^^^'^^iiLm(,zmiy^m^mcom:i^iiLm^m^ x 

[0254] 07 $:#ffSLT*:%H3i7)^4cO^M 

lll7#ffS 

^■r. ±tfi<7)^3<5^^]5S^BSi: mmiz. (000 1) 

^^nMS iCmUl 1 lite. Ji:$ 50 — 300n 
mtlti. 1 0 0 nm(50A 1 GaN>'<>/T7 rill 1 

2. at/. I5$0. 1 — 2. O^tm. mt&. 0. 5^ 
mCDGsiN^mm 1 1 3^5E:^^ii--i). 

[0255 ] ?li=^^^T. TMA 1 cOgSait^^3c7>ll 
Sfecojg®.J: O^^^^T. ii^ O. 1—2 . O juL m. m:L 
i^. 0. 5;umT\ ^Sim?gS?:?n . 0x1 Qi?—!. 
OX 1 O^o f^J;i(^^ 1. 0 x 1 Oi ^ c m-3(7) n 

MAI 0.2 Gao.8 Ni:^^-/]<mi2 2^m.'^-^'^fzcr) 
ib. TMA im/S i H4 <7:>m^^W±LX . I 0 
— 3 0 0 nm. 1 0 0 n mOTV 7'G a N 

5^*'-^ HJl 1 2 3$:^:S^-y:i,„ 

[ o 2 5 6 ] f^(i. ±ucom3comm<ommtmmf^z.^ 



I 
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il^ 1 — 1 0 nm. ^J;i{f , 5 n mcJOT V F— n n 

8 nm(7)r>'H — ri Hq. 15 O ao. gsN^FS^r^cStC 
rv-K-ri no. i5Gao.85N#F;i;^;^'2 — 1 OJl. M 
5miz^j:^Xo(^:^&^^^. MQWyglSJll 16 

[0257] <X^-^X\ iSS 1 0 — 3 0 0 nm, m^ii. 
1 0 0 n mr\ ^^mDiWS.i^n , 0x1017 — 1. OX 

1 Oi9cm-3. mti£. 5.0X1 O^'' cm-3cDp^G 
aN^^if-^ K^l 1 7. /1$0. 1—2. Ojum. 

(f. 0. 5 MmX\ ^W^mmtin . 0x1017—1. 
0 X 1 0*9 ^J;ii±\ 5. 0 x 1 0^7 c in-3<7)p 

MA 1 0. i5Gao.85N:^^*y Kill IS. RZ/. 

0. 1—2. O^tm. f^li.«f. 0. 5Aim'(:\ ^Jig**)?! 

. 0X1017-^1. 0 X 1 0^3cm-3 , W^i^, 

1. OX 1 0^8cm-3copSGaNrJV:^^7 hSl 1 9 

[0 2 5 8] iXV^T. nSS i CStSl 1 icO^Cii 
niaiM=flh LT/f ^ 1 0 0 n mCON i 12 0 e-fSCt 
^ti^l^Z. pSGaN=JV^7 h/11 1 9±^C{ipliiim 
@h LTJS^ 1 0 0 nm. itgW^^l 0 jLtmON i ttSEl 

2 le-iStt. ftjgg|^L;0^7 OOjumi:^^idtC^^ 

[0259] ;zcomi^z. :^^m(^m4commcommiz^ 

JffcLT. P^A 1 0. i5Gao.85N^^ vHSl 1 8 J; 

1 2 2^^^.^Tv^'i>coT\ nmhz^nhm^^t^A-^^< 

5: 0 , Scl^5t5*i^^^ffi(i: p [mzTttX . 

t M Q W^SIiii l l 6 tci> tt ^::^W#{4H 

[0260] ^46. ±fac7:)m4^?D^Sfe<5D?esg^-*3^^T 

(i. nSt^'^-y FSh LTnSA 1 0.2 C>ao.8 N:?'^ 
1 2 2^ffll^T\.^'g);<p\ C:<7)^^fflgc;t::Rg^ix^ 

>y Fai7)^g^$&mC J; 03felt3t?SJS*^^c7)^:^{SH^ p 

[0 2 62] <J^;tz. [218S:#^.LT*:3%BJC0|g5c0^fe 
corner SQW|§3t^^* I- --^^riffis^i-^^^V n^m 



tl8#SS 

^-r. ±fe^^M3^o^ss<7)?gHSh mmi^z. < o o o i > 

Churns i CStei 1 l±tC, J5$50 — 300n 
m,mtt,£. 1 00 nm<7)A 1 GaNv^^y 7 r/il 1 
2.IS$0. 1—2. 0//m. 0. SunxCOG 

aN^mmi 1 3. Ri/. m-^o . 1—2. Ojum,M 

z.i£. 0. 5Mm-C\ . 0X1017-^ 

1. 0 X 1 020 Mi.(f. 1. OXlOi8cm-3 

COnSA 1 0. isGao.ssN:;^^ V H® 1 1 4 

[0263] ?l§^t^T, 1 0 — 3 0 0 nm. Mx. 
<^ . 1 0 0 n m^or >- V—y'A 1 0. 05 G ao. 95 N^t^i^M 
K/il 2 4 $^l3!c;*$^i■7t:0■^^. il^ 1 — 1 0 nm. M;c 
i^, 5 nm(7)r>'F-TI no.o5Gao.95N/<'JTHT" 
g^^J^iX?'^®^ 3— 1 0 nm. i^J;tii\ Snm(^TyV 
-ri no. i5Gao.85N#F;iS:^:^Sii:T. SQW*S 

-ftM 1 2 5 $:?e^iS;-r-s o 

[0 2 64] <j^:V^T^ 15$ 5 — 5 0 nm. 2 0 

nmX\ T^nW^^^l ^ 0x1017-^1. OxlO^s 
cm-3.M;c(^. 5. OX 1 Oi7cm-3i7)pmA I0.2 
Gao.3 N^— y\'-7D-R6jh;S 1 2 6^ji!c:^$ii:^o * 

[ 0 2 6 5 ] f^ti. }LMEcof^3cr>mMc7)mmbmmiz, 

JS^ 1 0— 3 00nm. 0iJi.(f. 1 0 0 n m ^^EE^ffel 
. 0x1017 — 1. ox 1 Oi9cm-3. 
5. 0X1 Oi7cm-3c7:>pMGaN3t;^y'< Fill 1 
7.il$0. 1 — 2. Ojum. ^Ji^f. 0. 5^m-C. 
^*^E^^^iJ^;^?^'l . OxlOi?--!. OX 1 Oi9cm-3. 

5. OX 1 017 cm-3<7)pSA 1 0. isGao.ss 
N:?^^-y F® 1 1 8. at/". /i^O. 1 — 2. Ojum. 

0 . 5umX\ T-^ftmn&f)^ 1 . 0X1017 — 
1. OX 1 0^^ cm-^^ m^if. 1. 0X10i8cm-3 
<?0pMGaN=?y:^;7 Fill 19 ^^:K?'t±^o 
[0266] ycV^T\ nMS i CS^ 1 1 1 <ommiZi± 
nmW&t LXm-^l OOnmCONimiEl 2 0$riStt 

^^it^;^ pMGeiNziy^^ hmi 1 9±.izi±pmn 

LTil^ 1 0 0 nm. ltlW*n 0 jum<7)N i^lSl 
2 1^IS(t. ^t|g§|gL;!j<7 0 0xim^^-S,i^CC3g-? 

[0 2 67] :i<?DSQW^®f*:l^-if(lio\.^T(i. 

P^Alo.2 Gao.8 N^— A-"7n-[?fi±/ll 2 6C0 
^i^^atci: 0. ^Sclt7e5i^^^^^?:)S:^©S:^^'n^i]t^mi> 
j:i:CC^-g>;^^. ±fSOtStC. n§m:^''^ FUhLT. P 
SGaN3e*M F/ll 1 7 J: 0^$tj^ili<7D>^i'=5:ry F 
-rA 1 o.o5Gao.95N7\^^M Fill 2 4 S:fflV^-C».^i» 
(0X\ pSA1o.2 Gao.8 N:^w<— T^a— teih/il 

2 6^^#2:ffl?aL. mm^m»m± P Mizmx . 
tm^^&^^<^Miziimt s Qws'ffiii 1 2 5^04^^^ 
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l±. nf|J3fe#-< Kith LTr>K-rA lo. osGao.gs 

[0269] i/c. ±,m^m5<^mMcomMifZ:^^^x 

It. ntlTt^M KJitCiloTpSA 1 0. 2 Gao.8 N>f 
—/<-'yu—m±m 1 2 6^0f^Se:fflSLTV^^:^^ n 

[02 70] :La:>i^^.^'^Ym\±'^-^\^i:.n 

[027 1] isLh. :$:wncom3Jb'mm5commcomm 
m5commmm(^mmizt6i^xf.:x. is^mtLx i n 

0. 1sGao.ssNX I no. os G ao, 95 N;^^^/^^:^ MQWffi 

CcjfGbTygaitSrA 1^ Ga^ I ni.,_y N(0^x< 

1. 0<y^l) comm\^X^tXij^^^LcoXhK> . 

irbSrAla Gab I ni_«-t, N(0^a^l. O^b^ 

1 > <DlW\Hx^^xi>m^. 

[0272 ] tti. ±M^37b'mm5commcomm(^zi6 

pffll3fc^M H;icoail^ng!l3K;^^-f V^MX O/S 
< LTt>ft<. I^JiLi?. nfBll;y-< HHiOt 1 0-1 0 
Onm. mti^. 5 0 nmm<m&LXim^^^:^^^ K 

[0273] Jif£<50^37^^m5co^Sfecom^^:: 

f?^^m^ 10 0 nmC7)r>'K-rGaN5lc;*^'>f Hil^Slt/ 
JS$2 0nm^7)T>'F— rA I0.2 Gao.g NTt;?^'^ K 

[0 2 74 1 <J:C1. m 97^7^111 14 ^r^.^LT. pffil^ 



i o T L ^ V ^fSmSSSS J t h ^ (EM $ '\±fz:^%m^m 6 
J^^l lc7)^Stecom^ri5i0Bf ^. I19^#SS 

121 9 #BS 

^-f. (0 0 0 1 ) MP^. cE§:±®h-r^/^:^B^B 
c^6H-S i C;i?^f^^^nms i 1 IJtt::. T 

MGa. TMA 1 . T>^— RX/ ^ ^^rOT:^'Xt 
LX(7)?i<,m^^'S::^'^tLXm^'^rzUOVPEm(^zX':> 
X. iP^^EEti^TO-^l eOTo r mtl:£. 100 
Tor rhL. jS^Si^^?: 8 0 0 — 1 2 0 0'C. f^J;c 

(f, 9 5 0''ctLfz^tmx\ m-^so-^soonm. m 

i.t^. 5 0 nmcOA I GaN^N'v :7r/I2 1 2S:fig;:i:$ 

[0275] ^l^^V-^T, TMGa. T>'^:=-T. K- 
^N'xha^i: LTS i H4 . Rl/. ^-r 'JrX?X>: tTTk 
S^fflV^T. jS^ftff ^ 7 0 - 7 6OT0 r r. 
if, lOOTorr^L, ^m^m^^ 800-1200 
'Cmtl^i. 9 2 0''Ctl^tz^X\ m^O . 1 — 2. 
Oum. 0. 5MmX\ ^m^^fS,^'^ 5 X 1 0 

17—1 XI 019 2X1 018 cm-3c7)n 

mGaN4'rBl/i2 1 S^^^^-^th. 

[0 2 76] ^li'^V'^T. TMA 1 . TMGa, T^^e 

hLT^7)7i<^$:ffl^.^T. nS^^JE:^? S: 7 0 — 7 6 OTo r 
r, 'B^J;t{f. lOOTorrhL, ^:^?^Jg2r 8 0 0 — 
1 2 0 ox:. ^J;t{±\ 9 5 O^Ch L/^4fc^T\ -fS^ 0 . 

1 — 2. O^im. 0. 5//m-C. ^l^^fWIS;^^' 

1. 0x1017—1. o-xi <zm-^ ^ mm. 1. 

0X1 Oi8cm-3c7)n^Alo.i5Gao.85N^^*/Kjl 

2 1 4S:^;^$-y:-l>. 

[0277] ?l^^l^T. TIVIGa. TV^— 25. 

x/. ^^'^)r:^^:^bi.xcn7}^m^m^'^x . Wi^mi^i 

0— 7 6 0Tor (?ij;itf, 1 0 0 T o r r h ffe 
i^i^J^SrS 0 0 — 1 2 0 0*^0. ^njjtiir. 9 3 0"Cttfc 
1 0 — 3 0 0 nm. mm. 10 0 nmcTD 
r>-H-rGaN5t;<f^ H/12 1 
[0 27 8] ^\^m^X. TMGa. TMI n. T^^ 

BE^J&7 0 — 7 6 0Tor r. <5flJ;t{i\ lOOTorr 
i: 5 5 0 — 9 0 0*0. ^J;cif . 7 0 O'C 

tl.fzm§:X. 1 — 1 0 nm . mm. 5 nmc7)T 

y I no. 05G ao. 95 Nv<u rmx^n-^tifzm-^ 

3 — 30nm. mm. 5 nm(7)r K— n no. 15G 
ao.85N#F;i^^:l$itTSQWvg14;i2 1 6^^ 

[0279] ?I^^V^T. TMGa. T^^— T. ^ 

0 — 7 6.OT0 r r . lOOTorrhL.jiK 
:^aJS^8 0 0— 1 2 0 0*^0. i^J;ctf. 1 1 3 0^^ L 
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fz^jm'Z\ J?^ 1 0 — 3 0 0 nm. CTi.(±\ 1 0 0 n m 
<DT> V-y'G a.N^:^'^ K/i2 1 7 e:Sc:i:$iti> o 
[0 2 80] m^m^X. TMA U TMGa. T^-^ 

^-^'J r;^f-^h LTON2 ^^v^T. Sg^Rff^JsrV 0 — 
7 6 OTo r r . i5^Ji.if. 100Torr(bL. fiSc::iria 

Jg^S 0 0 — 1 2 0 O^C. mt\i. 9 5 0^CtLrzAtm 
X\B^O. 1 — 2. OMm. 0. 5MraX\ 

^m^'^:^^l- 0x1017 — 1. 0xl0i9cm-3^ 
mtit\ 2. ox 1 0i7cm-3c7)pMA 1 0. i5Gao.85 
N^^ -y KJ12 1 S^l&M^'^h. 
[0 2 8 n ^I^^V^T. TMGa, TV^-T. h':7. 

^hLTc7)N2 ^fflV%T. |5Sc::gJE??2:7 0 — 7 6 OTo 
r r . mtlt. 1 OOTorri:L, fiSt^^r^S^r 8 0 0 
— 1 2 0 O^C. mti£. 9 3 O'Ci: L^^cl^FlT', 

0. 1—2. 0//m. 0. 5umX\ ^UWM 

0X1017-^1. 0X1 Oi^cm-3^ (^J;t.{f. 

1. 0 X 1 0iScm-3i0pSGaN3>'5^^ f/12 1 9 

[0 2 S 2 3 y:^^-C\ nMS i CSf^2 1 liOS®^^^^ 
nlBMfili: LTJ?^ 1 0 0 nmcoN i^®2 2 OerlSCt 
pMGaNr7>':?'^ hjl2 1 9±t3(ipLl!im 
LTJS^ 1 0 0 nm. ifl W:^?^' 3 m (7) N im^2 2 

1 Sr^tt. *feli5l:gL?!?^'7 0 0 m h i) i 0 

[0283] Zco-^^mcomecomi&co^BfMzis^^X 

It. ^^co'^MzKLxpmyt:^^^ vm^T>v-y'm 

[0 2 84] ^;^v:. piPJ^K^M F/l€:r >- L 
[0285] ZCOI^^. pm^:V^ h'/ft^ioft^^jam 

[0 2 86] ^4^. cIco^^-^or>^K-r{i:. ^i^^T 

iijSi: LTV— 1f^titii^'^T-S>Sh#;c<^a^2 c m 

2 /V • sVJ±.m%^fxJril£B:<. m^l>£. 1x1 017 

[0 2 87] 01 0^#ffSLT. ^^mcomico 



121 0#M3 

^-r. ±mcom 6 £0^Sfi<7)JBSI^ l^^tc . (000 1) 

^-S,nSS iCS^g2 1 l±tc. ii:$5 0 — 3 00n 
m, mtit. 5 0nm^0A 1 G a N/n' -y :7 r if 2 1 2, 
/ISO. 1 — 2. GAim. 0. 5juniX\^^ 

*«gJK:6^'5 X 1 017-^1 X 1 019 cm-3 . 2x 

1 018 cm-3i7)S i 7-c7DnSGaN(t'^®2 1 3. 
m/^ ffSO. 1—2. Oum. mti£. 0. 5xim 
T, . 0Xl0i7'-l. ox 1020cm 
~^.mtl,£. 1. OX 1 015 c m-^cos i H— 

A lo.i5Gao.8&N;7^^y KB 2 1 4 ^^^g^-t^:^ . 
[0 288] ?l§=]f^t^T. m^t^ ^<1 0 — 300n 
m. 1 00nmc7DT>K-rGaN3lG^W K;i 

2 1 5^^:^S-^/::<?:>-^. 1 — 1 0 nm. 
^nmCOryY-yi no. o5 G ao. 95 N^^U TSrSt:?^ 
Si^/::;i:$3 — 3 0nm. f^J;?.tf. 5nmC7)TyH-r 

1 no,i50ao.85N#F^^jS:^S-^T. S QWvStte 

2 1 6$:?B«-r-S>o 

[0 28 9] }X^^X\ ¥S tp 0 0 nmlilT. Mt 
if. 8 0nmc^r>^K— y-GaNT^M K/l 2 1 7 . S 
$0. 1 — 2. 0- 5/>tmT. 

iiJg7!)>l. 0x1017-^1. OX 1 0i9cm-3. f^Ji. 
(f, 2. 0 X 1 0^7 c m-3(7DMg 1^— :7"^7:)pSA 1 0, 15 
Gao.BsNi^^^-y K/12 1 S. 0 . 1 — 2. 

OAm. 0. 5 umX\ ^mm&^-^n ^ Ox 

10i7'-i. OX 1 019 <^Ji.ii\ 1. 0X10 

18 cm-3(7)Mg K— rOpMGaN^ b;i2 1 9 

[0290] nMS i CS^2 1 1 coSStcti 

n(|!im®i: LTiSS 10 0 nm^7)N i mM2 2 O^l^ft 
^^±h^-^ pMGaNny^^ b;i2 1 9±(3{i:p(?Jim 
S&t LTlf$ 1 00 nm. f|iW:^?^' 3 // mc7)N imM2 2 
lar^tt. ft|g§ffigL:0^7 0 0//mfc=S:^i d^ii^^rJ^ 

[0 29 1 ] (7)^7 co^tecojB^izioV^-Cii. ptfJl^te 

[0292] mz. pfl7fc<?M HilOJiJltp S: 1 0 0 
nm*<^(0. lura^^m) IZ. i Oiffi^tCiiO . 0 8 
>umy.T (SO nTnL:i.T) izLXWK-f-^:! tizX^o 

X. pmyt:^'^ \'mi,z^^f^w^'^Mm^^^'j^^L. -en 

izii-^X. ^^Wi^m^}^^'th:it^'^X^^hcox\ 



■ 



(24) ^mW- 1 1-3405S0 



p m^^^ vmcommtp i o o n m^m<^^^'^irz 

[0 2 93 3 t,fz. J:<^*|-^c7)p{pi|^7y-f K/it npjTt 
>f K^c7)«$fJ^itg^^'p(Pm^M HB<7)SSfJ^*Ict 0::^^ 

/^fl^;^\ ClOiS^tZti:. pm^M H/f^pMtCF- 
rtTl^^V^liCOT'fc^. 

[0 2 9 5] »:C:i. mi l?r#HHLT. 8 
^SSiT^m^^^g^BJ-r^i^o HI 1 (a) ii:. 

0. ^/c.[114 (b) {±vS14ii3£^i7)>'N'>'H • V 
mi 1 ( a ) #Hf 

i-r. ±12^^156 (000 1) 

^hnms iCS^2 1 l±tc. ¥^5 O'-SO 0 n 

Mx.{^. 5 0 nm^OA 1 G a N^'s'^y ^ r S 2 1 2, 
J1$0. 1—2. 0//m. 0. 5/^mT\ 

*S!J?tS75?^'5 X 1 017 — 1 X 1 019 cm-3. ^J;t.{i\ 2x 
1018 cin-3cOS i K— •rOnSGaN4>^;i2 1 3, 
JS^O. 1-^-2. Oxcm. ^Jx.{f. 0. 5//m 
X\^i^^i^^^l^ 0x1017-^1. OxlO20cm 
^Ji-tf . 1. ox 1 018 cm-3cOS i T'cOnM 
A 1 0. i5 0ao.85N:?^^'y H«2 1 4^^S$-^i., 
[0 2 9 6 ] ?(#^V^T. /i^ 1 0 — 1 OOnm. mt 
5 0nmc7)r>'H-rA lo. o5Gao.95Ndt;<f-f H 
il22 2. ai/. /?$1 0 — 1 OOnm. 5 0 

nmcOr>^F— T I Oq. 03G ao. 97 N^^t^^ Kit 2 2 3 
?:m<!Kf&,-M:'^-\tfz<0'h. 11$ 1 — 1 Onm. (^Ji_{f. 5 
nm<75r>'F-ri no.osO ao. 95 N>'n'U TSTfi^^^^ 
iX7^^ii:$3 — 3 0 nm, <^J;c(f, 5 n mcOT > t?" I 
no.isGao.ssN^FSSrjS::^^^^-?:. SQW^g't4;i2 

1 e^m^^h. 

[02971 <X^^X\ Jl^ 1 0 — 1 0 0 nm, f?ij;t(f . 
5 0 nmCOrVF-^'I no. 03 C> ao. 97 Kit 2 

24. 5.t>\ /I? 1 0—1 0 Onm. mtf,£. 5 0 nm 



X\ ^^m^^t^^l X 1 017—1 x 1 0i9cm-3. Mi 
{f. 5X1 Qi^cm-^coMgK— :r'(7)piaA lo. 05Ga 

0. 95N3t#-< 2 5. if:$0 . 1—2. 0//m. 
tl£. 0. 5MmX\ ^'^Wmm^l • 0X10*7-- 

1. OX 1 019 cm-3. . 1. 0X10i7cm-3 
^Ms K-r<7;pMA 1 o.i5Gao.85N^^'y K@2 1 
8, Rlf. iS^O. 1—2. O/zm. ^Jl!i\ 0. 5ju 
mT\ . 0x1017—1. ox 1019c 

1. OX 1 OlScm-ScJOMg K— rc7)p 
SGaN3>:57^ K@2 1 9^^^^ith. 
[0 2 98] <J^:V^f . n^S i C^2 1 1 co^lzii 
nmmMt LXm^ l O O nm^ON imM2 2 O^iSit 
^tmz. pMGaNnV:^:;' h;i2 1 9±t2(i:pf|!im 
LTJl^ 1 0 0 nm. ^'Wf)'^ 3 umCON iWM2 2 

1 ^iS^t, i^m^i^-^n 0 0//mh^ir^ J: dCCfR^^^ 

[0299]mil (b) #BS 

pSIItK^M KS;^^'^^^i]^iPIcO^=Sr'l>2;i^^;^^^^^ 

tTV^^OT\ pliJit^M FJiSrJi^'r^pMA I0.05 
Gao.95N3fe;^M Kii2 2 5 ^^T^E^t-^^^ :t— /S'--:7 

3a^a:5i«L-:>-o. pMA 1 0. 05 G ao. gsN^^-f K« 

2 2 5 ^ti P S:^' ^ •/ F ® ^^m^<5^ »J — :^ ^iSMt 

[0300] zco^scom-s&'^^miz}s\^^x(,±. 

nm*-^ H;i$r3et:JjL<7>^ii^«Jt-ritfiS:LTt>.K: 

[030 1 ] mz. mi 2^0m.Lx. :^^mcom9co 
mmcomm^tm-t ^ . ^^^5. ^1 2 (a) ii. *^0h 

x\ mm-nmzm-t^mmii'^m^h. 

mi 2 ( a ) #ffS 

t-t. ±Mi<^m I commcommt mm^^z . < 0 0 0 1 ) 

IP^. c®r^ffih'r'i>:^B^B06 H-S i C7!?^^> 
^'-l>ng!S i 1 l_bt3. if^ 5 0 — 3 0 0 n 

m.mm^ 50nmOA 1 GaN/N'-y 7r;i2 1 2. 




(25) 11-340580 



m^O. 1—2. Oura^ Mtii. 0. 5 ju TnX\ 
^^i^^:^?^"5X 1 0^7-^1 X 1 0^9 2x 

1 018 cm-30S i ¥ —y'co n^G a. hi 2 1 3. 
2S^?>', JS^O. l'-2. Oum. mtl£. 0. 5>um 
X\ ^misMMtn .0X1 Oi*?— 1 . ox 1 020 cm 
-3^ f?lli_{f. 1- 0 X 1 Qis cm-3<7)S i K— :ri7)nS 
A 1 0. i5Gao.85N;;^^'/ K/12 1 4 2:^g:^$iir^ . 

[0 3 0 2] ^[#^^^T. /S^IO — 3 0 0nm. ^Ji 
(i\ 1 0 0 nmco G a N5t;^M FH2 2 6 2: 

1 — 1 0 nm. 5 nm^OrvK— •7- 

nm. 5 n mOT V F-n n o. 1 5 G ao. 85 N 

#F/iS:«:^^i±"C. SQWStt;i2 1 6s:JF^^-r^. 
[0303] <X^'*^T\ Ji:^ 1 0^-1 0 0 nm. mz^lf. 
5 0 nmcT^rvF— 7'I no. 03 G ao. 97 N5(d;^*>l' K®2 

2 4 . 15? 1 0—1 0 0 nm. mtl£. 5 0 nm 
"C\ T^ttiiJK:^^ X 1 017 — 1 X 1 0^9 Mz. 
lt\ 2X1 017 c m-3c^IVIg Y^—ycOpmA 1 0. 05 G a 

0. 95N?t;^?'^ Kil2 2 5. if SO. 1 — 2. 0/.im.CT 

0. 5ximT\ ^SSI-^lffi^T^n . 0X1017-^ 

1. OX 1 Oi9cm-3^ <^Jx.(^. 1. 0Xl0i7cm-3 
^Mg F-r^Op^A lo.i6Gao.85N:?^^-/ KJl 2 1 
S^RU\m^O. 1—2. 0//m. f^J;i{i\ 0. 5u 

mx\ ^nmmmt^ I"- oxioi^-^i. oxio^^c 

1. Dxl 0i8cm-3(7)MgH— r^Op 
SGaNrJV^J^i?^ hM2 1 9S:^:g$it^. 
[0304] ycv^T\ n^S i CS^2 1 1 iTD^pStzSi 
nlliim^h LTUS 1 0 0 n m^ON i 2 2 0 ^ISit 
-g>h^^t:is pMGaNnv-:^:? h®2 1 9±tc:{iplB!l1: 
®h LTiSS 10 0 nm. iffSW;&^'3 /imcON 111^2 2 

[0305][2[12 (b) #gS 

:ico^9coMS<50?B.^,C3:feV^-C{i:. n{B!l5t;<f'< H«5r#- 
^c7)nffii]3t;<7W KMcTDSfSSrpfSJ^fe^^^M Fii 

m^m^^xi,^:^'-^ vmm<^nim\i^niEt^^ htf^ 
[0306] ^(T):^'^^::^ . pmattf-i \^m^nfSL'th 

pSA lo. o5Gao.95N5e:<?M K/i2 2 5:^^m^tC«*r 

%SgtCi2^=5r^H ta^Sr5Iff>Loo. pSA 1 0. 05 G 
ao.95N3fe;^^M KB 2 2 5m^\±pm.9 "7 K/f^^om 



[0 3 07] =5:46, C:c7>^90^Sfe^O?^®t3ioV^"CL, 

:;^§<-r-i>::i::^?^'r^. S^tc. p(PJ7t;^?-< 3® 
[03 08] mi 3^#ffSbT, ^^qflco^l 0 

cnmmc^mm'kw^i-t ^ . =5r*5, m 3 (a) ci. 
Bfl^m 1 0 commmmco s Q^^^i^u-^cotmm 

ThK}. ^fz^ mi 3 ( b ) (ivSISMiS^^^'O F • ^" 
^r-/Tm&i:^j<Ti><OX'hh. tfz. Z<r)mi ocom^ 
commi±, nffl!l7^7y-f vmRr/pM'^/f^ KUcO^itW 

m 3 ( a ) #ss 

t^. ±m(r>mecr,mm(7)mmtmm(^z. ( 000 1 > 

^-S)nSS i CS^2 1 lite, j?:$50 — 300n 
m. ^J;c(i:\ 5 0 nm^^OA 1 G a Ny<'y 7 r B 2 1 2 . 
SSO. 1—2. 0//m, ^Ji.f^: 0. 5umX\ 
**fiS?&^'5 X 1 017—1 X 1 0i9cm-3, ^Jz.«^\ 2X 

1 OiScm-3cOS i F— T<7)nMGaN>ti^J12 1 3. 
RX/.m^O- 1—2. O^im, ^Ji.t±\ 0. Sum 
X\^Wtkm^t^l- 0X1017-^1. 0Xl02«>cm 
'Kmtlt£^ 1. OX 1 Oi8cm-3cOS i H— 7?'conM 

A lo.isGao.esN:^^-/ Hffl2 1 4 ^ec:SS-ti:^ . 

[0309] ^I^^V^T. TMGa. TMI n. TMA 

\r^T. R&:^ff:?3^7 0— 7 6 OTo r r . e?lJ;tCi\ 10 
OTo r r h ^SaSS: 8 0 0—1 20 O^'C. Mt 
«f , 113 O-Ch Lti:\m.X\ TM I n^fS*&L 

^VM^ST-aoTMA 1 ^<is:m(3M^'*§-fri>3^^3fS^ 
TMA l<7>e^*&$:0hL7t:B$;^["C'8 0 0''C^r^ 

^•t!:-g.^^t::cJ:-5T. nMA 1 o. isGao.ssN^^^'y F 
/12 1 4CCig'r>S>^:J^<7)^:»!p'A 1 o. osOao.gBNh^ 

I no.osGao.gvNh^^, JSS 1 

0 — 3 0 0 nm. 1 0 0 n mcT^r V F— r^J^V 
r-y F7t*'-f Fil2 27^f&M:^'^^. 

[0310] ?|g:^\^^T. 1?$ 1 — 1 0 nm. ^J;i(f. 
5 nm£7)r>'F-n no. 05 G ao. 95 N^n^'J TilT^i^ 
Sn7^s:/lS^3 — 1 0 nm. gfiji.(f . 5nmC0T>'F-r 

1 no.i5 0ao.85N#F;iSri;£:l$-ii:T. SQWStt^ 

2 1 6Sr?gjK-r-i.. 

[03 11] 3\-^^^^X. TMGa. TMI n. TMA 

A. yr^^^t LTCON2 ^rfflV^T. ^KftSE 

^3^7 0 — 7 6 0TO r r. fi?ij;i(f. lOOTorrh 
L. ft!c:^?^JK^SOO — 1 2 0 0-C. 8 0 0^ 



(26) 1 1-3405S0 



TM I n^<!f:Mizm^-$^hmi^zmi^L . TMI nOgt 
0 t Lfc^j^T 1 1 3 0*CiC#iaLTTMA I 

X . S QWvg't4ii 2 16 izmi'tm'i^cr)m.&*^ I n 0. 03 
. ®^ 1 O'-S 0 0 nm. ^|i.{f , 1 0 0 n mcO 

[0 3 1 2 ] ^I^^V^T. JP^O. 1^2. O^m. fl?lj 
tit. 0. 5jumT\ :^IC1^iiUg7E?n . OXIO^*'- 
1. OX 1 ^J;l«f. 1. OxlQi^cm-^ 

cOMg K-r^pSA lo.i5Gao.85N7^-/ K/i2 1 
.at/. Jf$0. 1 — 2. O^m. fi?iJz.{f. 0. 5ju 
mX'-. T^m^i^n . OX 1017-^1. 0x1019 c 

1. ox 1 Oiecm-3c7)Mg K— rcOp 
MGaNnv^:^!^ h®2 1 9^jSM'^-^h. 

[0313] m^x\ nms i cmu2 1 1 commizii 

nfflijm®^ LTff^ 1 0 0 n mcON i ^® 2 2 0 erfgtt 
-l>h^^C::. pMGaNa^-:^^ bJf 2 1 9±t3{i:plH!|1E 
mt LTi?^ 1 0 0 nm. i^W:^?^'3 mCON imfii2 2 
iSrlStt. itii^;gL;^?^7 0 0/zmh^i>J:dtC^^* 

[0314]iai3 (b) #gg 

<rco^ 1 0^7)^<7>Jg^tCioV^T^±. pffilJ7e;<f'Y HilJi: 
[0 3 1 5 3 t.tz. zco^-^t^ziy^ piSJ3t;^^M HS^« 

^Lx^-^^:^\ ±t^<^mecomm(:ommtmm(fZT>v 
-ymx'm^Lxi>B:<. ^ti(^z^->x. ^^-/I'co^m 

[ 0 3 1 6 ] =iri5. Ill Oco||ife^Jg^,t3i^V-^Tii. T 
y K-r:/l— r *y HTfe*"-^ Vm2 271^Z/pmi/U- 
f-/ Fii2 2 8c7):^^>/K;it3ig'r-S>a5*^A 

1 JtfiO. 0 5c7)A I o.osGao. 95Ni:=S:-5T^^^?!?^ 
K/iCOA 1 ifchMtO. 1 5 CO A lo. isGag^ss 
N^V^^^^OiSfi^c7)igB^gl:tC7)A 1 GaNili: UTt^V^ 
ti7)TS>0 . C:^7)^tC. I^^ y }^mi^Z^'t^^'itcr>A 1 

[0 3 17] mz. [114§:#SSL-C. 1 1 

(omm<:ommi:mm-r h . =5:*3. iai4 (a) 



mxhh<Dx\ wm:f5mzmthm.m±\^\mm'th. 
mi A ( a ) ^m. 

^-f . ±i^<:nmb<7)'mmcr>mmt wm^z. < o o o i > 

^i»nSS i cm^2 1 l±tc. /i:$5 0— 300n 

mtii. 50nmC0Al G a N^N^-y :7 r if 2 1 2. 
J?$0. 1—2. Ojum. ^J;ct^, 0. 5AtmT\^M 
JTWSJ^t!?^' 5 X 1 017—1 X 1 Oi9cm-3. Mi.«f. 2x 
1 0^8 cm-3c0S i H— :rc7)nMGaN4^^Jl2 1 3. 
ISOf. il^O. 1 — 2. 0//m. 0. 5 urn 

X\^^M^Wy^l- OxiOi"?- 1. Oxioz^cm 
-3, 1. OX 1 Oi8cm-s<7^S i K— 7"OnS 

A 1 0. isGao.asN::?'^ F;12 1 4 $-^g:g^-t^-^ . 
[0 3 1 S] ^I^SSV^T, 1 0 — 30 0nm. ^J;^. 
if. 1 0 0 nmC7)T>'h^"-:7-A I q. o5 G ao. 95 N:3t;^M 
]<;i2 2 9Sr^*^-ti:7t:i?:)-*5>. 1?^ 1 — 1 0 nm. ^J;i 
5 nmOTVK— n Hq. 05 G ao. 95 N^n' U T/fT- 
e^l^^ix/::/!^ 3 — 3 0 nm. ^J;Lif . 5um(DT>Y 
-ri no. i5Gao.85N#F/i^^«$itT. SQW^S 

tt;i2 1 b^m^^^. 

[03 19] ^I^M^-^T. TMGa. TMI n. TMA 

j^, m/. ^^rVT:^^:^'^k,LXCO\<it Srfllv^T, ^^^BE 
:;^5^7 0— 7 6 OTo r r . lOOTorrh 
L. ^:g?^JS?:SO 0— 1 2 OO'^C. 1130 

*ci: LTt^ST-. TMA 1 ^};mkzmrj'-^^hm^zm^ 

L . S QWvg'Kji 2 1 6 kzm'th^^cr)mLti^P^ 1 0. 20 
Gao.8oNi:^0. :&iF^Kj^m^'G a N t . 
1 0 — 30 0 nm. ^J;cif. 1 O 0 n ni(7)M g F— 7"C0 
p^i£^V-v=''y F^t^M Hil2 3 0^^:g$-t^^, =2: 

pm^'y'vYm\*zmthm<^mmtinGB.^hL 

[0 3 20] <*:V^T\ /?^0. 1—2. 0//m. 
if, 0. 3jJ-mX\T-W^Wo^l^ 0X1017-^1. 
OX 1 0i9cm-3. 1. OX 1 0^7 cm-3c:oM 

g F— rcOp^A 1 0. isOao.ssN;^ ^^y H;i2 1 8. 
mf. /5^0. 1 — 2. OjLtm. -BflJ;t(f. 0. 5 jj.m 
X\^^m&Wfil- 0X1017^1. OX 1019cm 
-3. i^Ji.{f. 1. OX 1 0i8cm-3OMgF— 7'OP^ 
G a N n >- i?' >]§ 2 1 9 S-tf ^ 0 
[03 2 1 ] »:V^-C\ nSS i C«^2 1 1^0^tC(i: 
nfil^lit LTJS$ 1 0 0nmC7)NimS2 2 0erSft 
pSG a N =7 V:^^ Fit 2 1 9±tcJipffilim 
fli^ LT/S$ 1 0 0 nm. itiW;^^ 3;Lim(7)N i^@2 2 
l2:iS(t. ^m^^\^i)nOOfxmttchi:.O^zm=Hi- 
m^h ^ J; o T S QW^im^^*^^#:^'-i^';6>'^ 



(27) ^g^^ 1 1-3405S0 



[0322]1114(b) 

mM^-t ^^X\ P ilJ^t ^'-^ K 'J - fSM 
[03 23] t.fz. .lcOpffl!l3tXf-r Ym\±. mi/U-y" 

[0 3 24] C:cO±i-^^. nfM5t;^M H«(i:m— 

-t^hfcMZ. <IOnfm?!?M K/iOfa^r pfPJ^t^M H 

[0 3 25] ^/:r. ^coii-^^. p&m:^''^ vm^pm 
mxrmf&Lx^^htK ±ni(^mecomm(omm±nmz 

[03 26] l^JUb. *:^0JcO^6 J!?^ 1 1 (Ommcom 

m^mmi^x^fztK :^^mi,mm<7)mmcom^izmh 

^ZtS^^Xit. m^mtLX I no.isGao.BsN/I n 

0 . 0 5 G a 0 . 9 5 N 3^) - ^ ^ S Q Wftit Sr ^ ffl L T ^ ^ ^ 7^?^ 
i«h-r^?*:Brt^iEl:TfftB^BitS:A 1, Gay In,.,, 
y N (0^x<l. 0<y^l) ^7)iEHp^T-^;tTt>S 

^•y F/i^OMH^Hib^rA la Gat I ni-^.b N(OSa 

[03 27] t.fz. ±t^<^mejbmm 1 1 ^mmcomm 

1, z^\^xi±. m^m^sQwmmxmm^Lx^^^ijcr) 

it. mt^i. l-^l 0 nm. mtl^. 5 nm(7)Ty 
F-r I no.o5Gao.95N>'^->JT;ihii:^3'-l 0 n 

mtl^. 5nm(7)r>'K-n no. le G ao. ss N# 
Wm^^Ki^ZTy K-r I no. 15 G ao. 85 N#F;i7:?^2 

[ 0 3 2 8] mz. mi 5^i/mi e^m^.Lx. ^-S: 
mi 5#ffs 

^-r, (0001 )®. iD-^. cm^^mt^^^.u^B 

i C-fj-^Cytph nms i GSM 3 1 1(7)^® 2: 
CF4 ^fflv^f^F^^ • x-y^V-^tzJ: oTO. l-'2 



'^^■tfzCO-h. TMGa. TMA I . TV^— T. S. 

MOVPEittCioT. lS::lE:^l5r7 0 — 7 6 OTo r 
r. ^Jl(i\ 1 0 OTo r r h ^:^?aKS:SO 0-- 
1 2 0 or. 1^J;l{±\ 9 5 O'Ch L/L-4fc^.T\ i?^ 5 0 

•—3 0 Onm. ^Ji.{f. 5 0 n mCOA 1 G a N^'S" v :7 r 

ms 1 2^jS::^^-y:^o 

[0329] ^l^ggV^T. TMGa. r>'^-r. 
^^>htLX. SiH4 . ^A^Ur;<?'X^:fflV^ 

ftSc;:^E^j2-7 0 — 7 6 0TO r r, ^Ji_if. 100 
To r L. R6:^a-^&S0 0--1 2 0 0-C. <^J;C 
if. 9 2 0*Ci: L-7^^m^t\ /SSO. 1--2. O^tm. 

M;e.(±\ 0. 5umx\^mmmn. Oxio^^^ 

1. OX 1 0^^ cm-3 , ^Ji.(f . 2. OX10i8cm-3 
i ]<'-y'conmO aN^mmS 1 3 $:JSi;fi$-fr^o 

[0 3 30] ?I&^C^T. TMA 1 . TMGa. T>'^ 
-T. V^-^-^yhtLX. S i H^. RZ/. ^-^VT:^' 
:^tLX<^7km'^m^^X. ^:ajE:^7S:7 0--7 6 OTo 

rr.M;?-ti\ lOOTor L. fEftSS^SOO 
— 1 200*C. 9 5 0*C^ LAcm^t'. 

0. 1--2. Dura. mn^. 0. 5>umT\ ^*$Jf§?rJl 
0x1017—1. OX 1 020 

1 . OX 1 0^8 cm-3(7)nMA 1 0. 15 G ao. 85 N ^ v 

K/iS 1 4^^:^$-^^, 

[033 1 ] ?l^j^V-^T. TMGa. TV^^^T. ^ 

0 — 7 6 0TO r r . 1 0 OTo r r h 

Sri^SrS 0 0—1 2 0 ox:. 0^J;t{f . 9 3 0'Ci:L/:: 
*t^t\ /S^ 1 0--3 0 0 nm. Mi-if. 1 0 0 nmc^ 
r^^N'-rGaN3t^M Kit 3 1 5 SrJ?R:lS-ti-^ o 
[033 2] ^It^^V^T. TEGa. TMI n. T>^: 

-r. sr>\ ^-^VT:^^^tLX(^mm^m^^x. f^-m 

EEll^7 0 — 7 6OT0 r r . fi?lj;c*f. lOOTorr 

5 5 0 — 9 0 O^^C. mtl:X. 7 0 0^ 
tLfzm^.X\ mM:iM&rg^O . l//m/hy.±. M 
0. 3umyhVJJiCr>^9¥X\ /S^l — lOn 
C?iJ;c{f. 5nmOryF-n no. 03G ao. 97N>'^' 
yrilhii:? 3 — 1 0 nm. Mi(f. 8nmOT>'K — 
n no.i5<^ao.85N#Fil5r5:J5:t^T>^H-n n 
0. i5Gao.85N#F/l7t?^'2Xi43il. ^J;c«i\ 2ilCc^ 

[03 3 31 ^IS^V^T. TM-Ga, Ty'tzz.T. R 
If. ^^VT:^^:^tLXcomm'^m^'^X. m.'^^ti^l 
0 — 7 6 OTo r r . fi?lJ;L(f, 1 0 0 T o r r L. iS. 
:g?^JKSr8 0 0— 1 2 0 or. i^J;ci±\ 9 3 0rhL/:: 
J¥$i 1 0 — 3 0 0 nm. . lOOnmCO 

rvH-rGaN3t7y^ k;i3 i 7^f£:^$-t^^. 

[0 3 34] ^l^ggV^T. TMA 1 . TMGa. TV^ 



it 
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7 6 0 T o r r . mtiit\ lOOTorr^L. ^^i^ 
S?rSOO--l 2 OO^C. 9 5 

T\iS^O. 1 — 2. Oum^mx.lt\ 0. 5jumX\ 
^f^mWM^-^^l^ ox 1017-^1. 0X10i9cm-3, 
2. ox 1 Oi7cm-3^pSA lo. isGao.ss 

[03 3 5] ^[S^igV^T. TMGa. TV^-T. b'^ 

LTCOgfgSrffl\/^T. fi!c:S]±llr 7 0--7 6 OTo 
rr.CTJtif. 1 0 OTo r r ^ L. ^:^Z^S^8 0 0 
-1 2 0 0°C. 9 3 O^^Ch L7t:«^-C-\ 

0. 1—2. Ounu m^i^. 0. 5/zmT\ ^T^^Srig 
m^'^l- 0X1 01"?— 1. OX 1 Oi9cm-3, f?ij;iii\ 

1. 0 X 1 0^8 c Tn-^c?)pSGaNn>-:57:7 M13 1 9 

[03 36] <?:V^"C\ n^S i cmUS 1 1 O^^tcti: 
nffllM;@h LTJS$ 1 OOnmcON iS:@3 2 0 ^rlStt 

-l>fc*C::. pSGaNr?^^^ hit 3 1 9±t;r{ipiPjm 
®h LTIS? 10 0 nm. ^Wfj<3 jumCON im^3 2 

[0337] ±iec7>^i 2(7:>m:mcr>mmhz^^^x\t. 
^m(ojSL-^mMt Lx . 0. i/im/hm±. 

0. 3^im/h^SfflLT^'^-&7S?^. d ^T-[11 1 6 
El 1 6 ( a ) #^ 

Hl6(a){i:. I nGaNvSliStT^PLiSigcT^M^Pil 

o\,Z^ ^SMi&^r ^ t^O . 1 Acm/hlilT<^0 . 075 
jLtm/hc7)%^C;i. TMI ( hU><-f-/P-r>^i/'^^) O 

xm.comwtmz. p i.m^cowm'm^ffmiKLx i n 

G a N ^im?^^—tmmir h OT-S>0, 400n 

[0 3 38] — :Sr. iS^^Sr^ i)^0. 1 ixm/YiVXii 
COO, 3Atm/hc?D%^tc{i:. TM I cOgiSM:^y*'liJnLT 

i> p i.^i&^<mmm&m^^ ^ ^ ^ r^i^ p v^mmm 

JpL. HP^. I nmjSU:b:;^?^tiJnU. 4 2 0 n m^ietii 

[ 0 3 3 9 1 ;i<0:L h -b^ h . i5£;g5$Jg5: < ^ CI h 
i^zX-^xmiK-^-^nUX^^hZ,)it-%t-'0 . 'Mti:< 
fc^. 0. 3;um/hig^^7:)JS;:^^^7)i§^tC^.i. 

^w^\y-'f^^^xwm/-^&¥z^i(nm.m:^~th I n 

G a N ^ ISa^affiS < ii-^ C: h ^tJ^-^tgt'^ ^ 

[034031116 (b) #HS 

016 ( b ) (i. P L^5S-E^OiS::aj^fic#14SrS^-ril 



h LT^^f:^=5::liST^^iltc^^v^Tffl*rt^i:I::^?=^rP L^5t 
[ 0 3 4 1 ] LT . ^^^Mcom 1 2 cO^S£co?BH?-Ci: 

^K^-^ ■ :^-/^y:^izxo?^Lxmmxmmm^iS: 

m-^Z.ttzJ:y)^ ^tiimmno^ cm-3UlTT\a 
PLf— :^Jg:l;^?^'9 0me V1.:JIT<7)I nGaNvSIS 

mm%hti. ^tiizj:'ox. ^^^^(T^^i^i 

n^^iXhZtlZKch. 

[0342] ^LX. ^tX^col^m^mA X.X . f&ms& 

0. 3 umXha±cr)m^(rznmzmit^^iS'&mt}^ 

m/ h cb^-^ iz mm m ;i # h w^(^m'i±mtm^ti 

[034 3] z^zt(.±. fS^-S:mm^^m^ 
^Bm%^tiht^t^i^x^^tz^3^'^mtK-th hcox' 
foo. ;i(^A^-^i>i n^mfsmmti.X'^tsi'^ 

[0344] uui. ^wMMi 2<^mm<r)mm^mm 
Lx^tzi)^. ^1 2<Dmmmmco^mzmhixhhco 
x\±tp < . ^cotmsM^&mi^z i> I -^x^mco^i}^ 
tg-c^o. mtit\ ALMc7:>ml2comm(omml,z:B\^^x 

(i:. #Wmt LX I no.isGao.ssNSrS^fflLTV^^ 
tl^. it:-mt't^'MM:f,zm\:^XU^Bit'tA\^ G^Ly In 

N (o^x<i. o<ysi) com.m^x'^tx 

U^:J^^-y Hiic^OilB^aifc^A la Gab I n^.^.^N (0 
^a^l. O^b^ 1 ) ^Oi^Hl^-e^^;tTl>^V^. 

[0345] ^fz. ±iicom 1 2 (^mm<^mmmmiz 

iSV^Tti:. vSliS^MQwatSjil 6Tii^LTi-^-S 

tjtftiUSSrO. 1 >um/hJjUi. <^J;e.(f. 0. 3>um 
/hfc L/:r^:^f»^tC^V^T. J^^ 1 — 1 0 nm. mi. 
if. 5 nm^TDry K— n no.o3Gao,97N>'N'yrBT 
j^t^^SiXTt:. ii:^3 — 3 0nm. Mi.if. SnmOry 
K-ri no.,5Gao.B5N#FS^-^^-g>SQW?gtt;i 

[0346] t,fz. ±iS^=om 1 2 OMfei=0?gSg(^feV^T 

T-n^tf^^—h¥-y''^ixh:Ltt^'h^(7yx\ m^w^tc 

^MftiUS^ LTti. 1. OX 1 017 cm-35|^i?frS)tL 

[0347] [HI im/mis^^mLx. pS 



(29) 11-340580 



c7)^t6i7)?^Hl^iS0^t-i>o ^rfc, HI 7 ( a ) t±. 
Bj(7)^ 1 3^IISfec7)?gSI<?0SQW^^{*l^--*fco#f1I12 
T'^> 9 . ^7^-. [117 { b ) iivStt/iiei^^MS^^PJ^T) 

12 1 7 ( a ) #BS 

i-r. ( 0 0 0 1 ) IP-^. c®$:±ffii:-r^/N:S"B^H 
^06H-S i Co&^f^^^n^S i C^4 1 l±tC. T 
MGa. TMA 1 . T>^^— T. S.^/^. ^A-yTT^^'^^fc 

LT CO ^fiS::^;^?'^ t T ffl \. ^/-c M o V p E ate i 

fS;:i:E:rt5:7 0 — 7 6 OTo r r. ^J;cCi\ 100 
To r ri;L. ^^^S^^SOO— 1 2 0 O^C. ^J;t 
tf. 9 5 O'Ch L;^C^t^T\ B^5 0 — 3 00nm. f^J 
;t{i\ 5 0 nm^OA 1 GaN/N'v'7-r;i4 1 2$:i5c;:g:$ 

[0 348] 5If^^t^T. TMGa, T^-^^T. 

^:^JE:t)^7 0 — 7 6 OTo r r . 
lOOTorrtLs S 0 0 — 1 2 0 0 

^C. 9 2 0'C^L/-c4mT% H^O. 1 — 2. 

0//m. ^J;c«i\ 0. 5//m-C, :^*$*felJaJ^^-' 5 X 1 0 
1 X 1 019 c 2X1 0i8cm-3On 

^GaN>tr^ji4 1 3^^:^;^-^^, 
[0 3 493 ^\%m^^X^ TMA U TMGa. TV^ 

z:.r, H->^^'>'^•h LTs i H4 . s.t>\ u r;if;^ 

h LTC07KS^fflV^T. Sg;:^ff:tle:7 0 — 7 6 OTo r 
r. ^J;ctf. lOOTorr^U. 8 0 0 — 

12 0 O^C. mL\t^ 9 5 O'Ch L7t:^^^T\ 15^ 0. 
1—2. 0>um. 0?iJi.(^, 0. 3^/mT\ ^JsE^^^gJ^^b^' 
1. 0X1017-^1. 0 X 1 020 ^J;t{i\ 1. 

0 X 1 01® cm-3c7)nMA 1 0. 15 G ao. 85 N:^ ^ -y YM 
4 1 4a:fK:S$-ti:^o 

[03501 ^\%T^\^X. TMGa. r^^^^T. S. 

0 — 7 6OT0 r r . 1 0 0 T o r r ^ L . fi^ 

:i:SS^S0O—l 2 00*^0. Mi-Cf. 9 3 0'^ChL/-^ 
J5^ 1 0 — 30 0 nm. ^Ji.f±\ lO OnmO 

r>^H-rGaN3K;<f'< F;i4 1 5 Sr^^^it-g) « 
[03 5 1 ] 51^ ^^.^T. TMGa, TM I n. r>'^: 

E:ft2:7 0 — 7 6 OTo r r . lOOTorr 
h L. jS^^iagSr 5 5 0 — 9 0 0*C. mU^. 7 0 O'C 
h \^fzW^X\ JP:? 1 — 1 0 nm. . 5 nmOr 

>- F-r I no. 05 G ao. 95 N/N'U rBri^^^$:fl7t:Ji:$ 
3 — 3 0 nm. 0?IJ^(±\ 5 n mCOT V H-:^ I no. 15 G 
ao.85N#FS^«:l$-ti:TSQWa'ttil4 1 6 ^?I?JS 

[0 3 5 2] 5I#^V^T. TMGa. TV^^T^ ^ 



r/, ^-vy TT^Xi: LT^Nz S:fflV^•C. ^^l£-h^l 
0 — 7 6 OTo r r . ^J;iif . 1 0 0 T o r r i: 
:^?^S^8 0 0 — 1 2 0 0*^0. ^J;c{i\ llSO'^ChL 
fcMMX. 1 0 — 3 0 0 nm, fi?lji.{f . lOOnm 
c7)r>'H-rGaN7t;frM F/i4 \ lz:^^^'th. 
[0 3 53] ^X^mS-^X. TMA 1 . TMGa. T^^ 

=^-ryr;i?Xh L-C<:0N2 SrfflV^T. fiS;^JE:ti$r 7 0 — 
7 6 OTo r r . i^J;cif . 1 0 0 T o r r h L . ^fil^ 
JgerSOO — 1 2O0'C. 0^J;Ltf. 9 5 O'^C h U/::^^ 
T\ If^O. 05 — 0. 5 0jum. 0. 2A(m 

T\ ^l$*Vi.^:6n . 0X1017--1. 0x1019cm 
-3. ^J;L{i\ 2. ox 1 0i7cm-3OpSA 1 0. isGa 
0. ssN^^ F;14 1 BrfK^g^-ti:^, 
[0 3 54] ?l^^l^T, TMGa. TV^— T, fX 

X^LT^Nj ^fflV^T. ^:^J±::^3Sr7 0 — 7 6OT0 
r r . CTxtf. 100Torri:L. RSc^t^JKS: S 0 0 

— 1 200*C. M;t(f . 9 "5 O'^Ch'Lfz^mX: . W-^T 
;^'l— 5 0 0 nm. l^J;tCf . 1 O 0 n mT'. 

ifl. 0X1017--1. 0 X 1 Qis 'PJ;ti^\ 

1. 0 X 1 QiB cm-30pMGaN4fF^;i4 1 9S:)iSt;:gr 

[0355] ^\%mS^X. TMA 1 . TMGa. 

y r;^Xh LTcONz SrfflV^T. ^ftJE:^^ 
7 0 — 7 6 OTo r r . M;t«^. lOOTorrhL. 
^^^m,^ 8 0 O— 1 2 0 O'C. mUt^ 9 5 0*Ch L 

fz^mx\ m^o. 0 5—0. 5 oum^ mx.ii^ 0. 

2/xmT\ . OxlOi^^i. Ox 10 

19 cm-^ ^Ji.ff . 2. 0 X 1 017 cm-s^OpMA I 
0. isGao.esN^^-/ F;14 2 0 Sr^:^?-t±-i) o 
[03 56] ?I#^V^T. TMGa. T^^^— fX 

Xi:LT£7)N2 ^ffl^^-^T. fig;:^EE:^S:7 0 — 7 6 0TO 
rr.Mi-^f. lOOTorr^L. liS:^?SJS?: 8 0 0 

— 1 200r. 9 3 O'Ct Lfcm^T\ 

0. 1—2. Ojum. 15iJ;ctf. 0. 5x4m-C\ ^J^tfeii 
!^f3^1 0 X 1 017— 1,. OX 1 0i9cm-3. 

1. 0 X 1 01^ c m-3cOpSGaNr?>:$^:^ F®4 2 1 

[0357] a^:V^T^ n^S i CS®4 1 1 CO^tCti 
nmmMt VXm-S^ l O O n mCON i ®®4 2 2 ^mf 
^^dt^^^ pMGaNnyiS^;;? 4 2 IJbtlCipfiym 
^hLTiSS 1 OOnm. lIiW*<3 AtmcON i®:^4 2 
3^IS(t. ^tlgS:lL7!?-^7 0 0/xmi:^r^<£ dti^^ 

[0358] z co^^m<:om 1 3 comM^^Mmizm ^T 

ii. P^A lo. i5Gao.35N^^-y H;i4 1 8, 420 
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[03 59 3 Lfz^^-oX. m^i^mt^±,^L^^^cr>X\ 

[0 3 6 0] ttz. ZLcom-^. prnGaiN^mm^t i. 

0X1 Oi8cm-3^JgtCK— rLTV^-g>cOT'. I«ItJi:$ 

[ 0 3 6 1 ] <^C:i. 'f5^fl!l<^JE:^.;U^'-UA^/U^5j^-r 
018 ( a ) ^m^LX . 1 4<7)*ffeO?gm 

<mmTh^cox\ mm3mzm'rhmmi±^m~r^. 

mis (a) #Ht 

^-r. ±fa^mi 3i7)^jfec7)j^,^hiHi;Kt3. (000 
Dm.m-h. c:m^±mtTh:f^if^B(r)en-s ic 

iy-<h>tch n^S i C^I^C. Ii:^50 — 300nm. 
(*HJi.Ci\ 5 0nin^iOA 1 GaN/N'y7r®. >[f ^ 0 . 1 
-2. 0//m. g^Ji.tf. 0. 5/zmT\ yv-%m^^t^'5 
X 1 017—1 X 1 019 cm-a . M;i«i:\ 2xlOi8cm 

-3ir)s i F— r<^n^GaN4'rHiii, . JtS^O. 1 

— 2. 0//m. ^J;tii\ 0. "5 plx^X\ T-Wm^m.ti^ 
1. 0X1017--1. 0 X 1 O20 C?iJt{i\ 1. 

0 X 1 0^8 cm-3cOS i K— rOnSA 1 q. is^ao. 85 

[0 3 62] ^\%^\'^X^ if^y^^n 0—3 0 Onm. M 
I 0 0 nmC0r>'F-rGaN3lc;«f'-f K®4 1 5 
Jfp:^ 1 — 1 Onm. ^J;Ltf. 5 nm 
coryK-n no. o5Gao.95N/N'';rii'C'6y#$iX7^^ 
J?$ 3 — 3 0 nm. 5 nmCOT >^ F-n n 

o.i5Gao.86N#F/l$:Sc:^$-li-C. SQWv£14/14 1 

[0 3 63] ^d^^^X^ 1 0 — 3 00 nm. UUt. 
10 0 nm<r)r>' F— rGaN7t;^W Fii4 1 7 . JS^ 
0. 0 5 — 0. 5 0//m. 0lJ;tJf. 0. 2^(mT\ 
?^?Jlg^:^'l . OX 1 017-- 1 . 0 X 1 019 cm-^ ^Ji. 

(±\ 2. 0 X 1 017 cm-3cOMg F-rcOpSjA 1 0. 15 
Gao.BsN:^^'/ F«4 1 8 o 
[0 3 64] <?:V^T^ TMA I . TMG a^Ogiait^aS 



T ^ ^<r> G a N =Sr i) J; 3 tC^'f b L Tt: /l $ T 

1 — 5 0 0 am. 0fij,t{i\ 1 0 0 n mT^ :^*«'-l%r?l5Jg;e>^' 
1. 0x1017-^1. OX 1 0i9cm-3. ^J;c{f. 1. 
0X1 0^^ om-'^ay7'\y~^-/Y^f^m3 2 4 ^^e:^^ 

[0365 ] »:V^T\ J5^0. 0 5 — 0 . 5 Ox^m. 
;ttf. 0. 2A£mT\ ^^*igJg-/?n . OxiQi?- 
1. OX 1 019 cm-3. Mi-if. 2. OxlOi7cm-3 
<75Mg F-r<?^pSA 1 0. isGao.esN;^^ F;i4 2 
0. ^l/. H^O. 1—2. Ojum. ^J;i{f. 0. 5ju 
mT\ . 0x1017—1. OxlO^^c 

m-3 . 1. 0 x 1 QiScm-a^OpSGaNzzV 

[0 3 66 ] »:v^-r\ n^S i C^OS^iZfintiim 
LTiS^ 1 0 0 n mC7)N i 1:@$:IStt^ fc^^C, p 
MGaNrJV-r^^^ FB±«I(i:p{|!i^b L-XW^ 10 0 
nm. i|EiW7E;<3>um^ON i^fiS^tft(t. ^^jgg|^L:^<7 

0 0 m h i 9 tc^^iJ'SJ-r t J: o T S QW 
[0367] Cli^Oll 1 4C0^tfe<7)?g^tc:ioV^T(i:. 

4 2 4Tlf^tTV^'Sc7)T'\ 7^-;^'(7)p(i!J5^7y-f F/l^ 
cOiiAerX A— X^c^T oZh ifX% h . 
[0 3 68] Z<n-^^^ F4'^/14 2 

[0369] a^t;:. l-^-^USr^-r 

mis (b ) ^#BiLT. *^0.Bc^^i scomtmmm 

4^ra1ilO?ij^m{i:Jtiec0^1 3cOJlMcOJ^®>:^ 
mis ( b ) #HS 

^ -r . ±f Hco^ 1 3 (T^mmcomm trnmi^z^ ( o o o 

1 ) ®. EP-^. cM^±Mt-ri>7^B^BC7D6H-S i C 
t^^^hnms i CS:^tc:. JS^ 5 0 — 3 0 0 nm. 
^J;tt^. 5 0 nm<7)A I GaNyN'v:7ril. JK^ 0 - 1 

—2. 0^/m. Mi-(f. 0. 5xtm-r. ^^mmmi^^s 

X 1 017-^1 X 1 019 cm-3. mn^. 2 X 1 018 cm 
-3cOSi F-rcOnSGaNWe^iis S,t>\ IS^ 0 . 1 
— 2. Oum^ mtl>S. 0. 5//mT\ ^^Ifi^Ji^?!?^' 
1. 0X1017-^1. OX 1 O20cm-3. 1. 
OX 1 Oi8cm-3c7)S i F—rcT) nSA i ^ isGao.ss 
N:^^'y F;i4 1 A^fR^-^-^h, 
[0 3 70] m^m^X. e$;^?nO — 30 0nm. 
i.Ji'. 1 0 0 nmcorv-F-rOaN^^Ty-f F;i4 1 5 
srjg^S^-yr^^vr^O-^. 1— 1 0 nm. ^J;cfi\ 5nm 
c7)T>^F-n no. osGao.gsN^N'UTST'e^l^^fL/c 
15^3 — 3 0 nm. M^i^. 5nm^T>'F-nn 
0. i5Gao,85N?1^F/i^iS::l^i2:T. SQWYgtt;i4 1 



i1 



I 
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[037 1 ] ^^:c^•c:^ l 0 — 3 OO nm. ^J;t«i\ 
1 0 0 nmOT^ K-rGaNTt^'-f Kffl4 17.1?:$ 
0. 0 5 — 0. 5 0x«m. ^J;i{f. 0. 2^£m-(:\ T-U 
WSMt^^l . 0x1 017-^1 .0X1 Oi9cm-3. fiE^J;c 
<i\ 2. 0 X 1 0 cm-3<7)Mg H— rcOp^A I 0. 15 

[037 2] y^:i^-C\ TM A I . TMG aOgrufiitSr^c 

it^t;'*^^^®^ 1 --50 0 nm. i OSfat-«i. 10-^ 
50 0 nm. 1 0 0 nm<?0^;i^i3t4^PHl«4 2 

0. 3 — 5 0tim. J:DtTMlZit. 1 — 5 0nm. mt 
{t2 0 nmh fflfiK^^'G a Nt:ii£VM|l 3 nm ( = 3 0 

[0 3 7 3 ] <3^:v^t\ m^O. 05 — 0. 50Mm.m 
itf. 0. 2MmZ\ T^^^mm^n . OxiOi"' — 
1 . 0 X 1 0^9 c m-3. mt(,:£. 2. 0 x 1 O^? c m"^ 
cOUs F-rcOp^A 1 o.i5Gao.85N:P^^-y H;i4 2 
O.S.t/. il^O. 1—2. Ojum. f?ij;c«f. 0. 5ju 
mX\^m^^^^l • OXIO^''— 1. 0X1 0^9 c 
Mi-^f, 1. OX 1 Oi6cm-3copMGaN=J> 

[0 3 74 ] iX^'^T'. nms i cmm.<^M'mt^z^tnm'm 

Sfc LTJ5^ 1 0 O nmON im®Sri5(tl>tJfetC. P 
SGaNr7>'^^ hm±.(^zi±pmmMt Lxm-^ 10 0 
nm. ipiW:t;-'3jUTnC7)N imSeSriStt. ^M^^^l^i^^l 

00jt/mh^-S>J:o tc^^tW^&J-r^ t t^J; S QW 

[03 75] z.<Dmi5comM(^Mm(^z:^^-^xi±. 

[ 0 3 7 6 ] ^:i5. -htacT)^ 1 3cnmmcr>mm^zi6\^x 
(i. ^;i:^3i4^rei;i4 2 5^^'$ij=^*l;^?<^^6^cc^'fl:-t- 

-S) j; 3 ^cffi^-r-l* ^nt^zi r>Xit^-fi^<7^\iX^:^J^-X 
kz^o iio^zl.X\>-^htK :^^^-/-T • ^rv^i^^ :x6g 

[0377] lyjL. ^^mcnm 1 sjbmm 1 scommco 
^tihi>cox''\±^^<. mz,i£. mi snm^i 5<7^mm 

^m(0m'!&i^^0 2.NlZ^^mizm^LXu:^ifi. A 1 G 
aNs^V^til nGaN^wL.T4>SV^t><?DT*J)-g)o 

[ 0 3 7 s ] ttz. ±mcom 1 3 1 s(^ms^(r>m 

^^w^>V^"C(i. v£tt«i:LT I no. 15G ao. ssN/ I n 



0. o5Gao.95N:^?-*^=5ri>SQWtgjt^g^fflL-CV^^;^?^ 
ie:^i:^'i>Sc:^^c:jStT?lB^ait2: A I , Ga^ In 

1. x-y N ( 0^x< 1 . 0<y ^ 1 > c7)^fflrtT^i-C 

l/::?^^':/ H/1^7)igH^BitS:A 1 « Gat, In^.^.^NO 
^a^l. O^b^ 1 ) (75iEH(^T'^;LTi.m^o 

[0379] ^7t. ±iecom 1 3 j^^ig 1 5 comm<^m 

(i. ^Jttfs 1 — 1 0 nm. ^Ji.tr. 5nmcor>' 
K~ri no.o5Gao.95NAUTJf <tS[^3 — 1 On 
m, (^J;t{f . 5nmc7)r>'F-7'I no. i5Gao.85N# 

F;i2:3S5:tcry H-ri no. ,^Ga.^,^.^n^-^mt^2 

— lOB. mux. 5mhzt^:^X^\^z^^'^'^^:ihhz 
[0 3S0] ±ia^^Sfe^?gFJtC^DWTii. P 

[0381] mz. mi 9'BLUm20^^^XX. MQ 

1 7cO^]SS^O?g®^iSB^-r^. ^-f-*. Ell 9^#ffSLT 
*^P^<7)m 1 6 ^O^Sfei7>ff^SSc7)^?6:^if£^f4s: 1/ -if - ^ 

B^-r-l., HI 9 (a) (i. *5feHHt7)§gl 6(7)^*6 

19(b) (iHl 9(a) t'i5V^-C5S^i7:iRt'^'tMQ 

la 1 9 ( a ) 2a.I/ ( b ) #5g 

(0 0 0 1 ) ai-^. cMS:±®t-r^7^:^H^H 
<506H-S i Cx?^^^c^ng^S i CSfljc5 1 l±t:=. T 
MGa. TMA U TV^— SltX. ^A^UT^yx^ 
LXcr>7^m^JSL'^:^^:^t LT^v^t^cMOVP EgfeC^ j: o 
T, fiic.:^li^I^7 0 — 7 6 0TO r r. <^Jx.tf, 100 
To r r 8 0 0 — 1 2 0 O'C. (^J;t 

if. 9 5 OT:fc L;^c«ST\ 5 0 — 3 0 0 n m. M 
x.\t. 5 0 nmCOA I GaN>'^v:7rS5 1 2^^*S 

[0382] ^I^ggV^T. TMGa. T>'^:::^T. K- 

^Srffl^^X. fiS:-grE:rtS-7 0 — 7 6 OTo r r . ^Jr. 

1 0 OTo r r h L. fiScT^f^J^SrS 0 0— 1 2 0 0 
-C. ^J;cff. 9 2 0'"CfcL/::^^SS"C\ /l^O. 1-2. 
0;um. mUt. 0. 5/>tmT\ ^f.«JrMaJK3^?^' 5 X 1 0 
— 1 X 1 0^9 cm-3. 2X1 018 cm-30n 

MGaN4'rBlB5 1 3't^Si^^^h. 
[0383] ?|^^i.^T. TMA 1 . TMGa^ T>=e 

t LT^:07j<S&fflV . f&^Zil ^70 — 760Tor 
r.i^j;L{f. 1 OOTo r L. ^T^V^SerSOO — 
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120 0^C. 9 5 0'CtLtz^mX\ i?^ 0 . 

1 — 2. Oum^ m:ti£. 0. 5umX\ T-^^^ii&&lb^ 
1. 0x1017—1. 0 K 1 O20 cm-3. 1. 
0X1 0^3 cm-^cOnSA I o. is C> ao. as N 7 ^ -/ 
5 1 4$:fig:^$'ti'-S>. 

[03S4] §[#^V^■<:. TMGa. T^^-T. S. 

0-^7 6 0To r r . . 1 0 0 T o r r ^ L . JjS: 

:1?^S:S0 O'-l 200''C. fi?ij;ctf. 9 3 0'CtLfz 
m^T*. Jl^l 0 — 30 0 nm. 1 0 0 n mc7) 

[0385] TMGa, TM I n. T^-^ 

EE:^l$r7 0 — 7 6 OTo r r . B?ll;ttf. lOOTorr 

t L. 5 5 0—9 0 o'c, mti^-i. 7 0 O^C 

tLfz^X\ ii:^ 1 nm— 5 nm*fS. mtlt£. 3n 
mCOryT^-n no, o5Gao.95N>'<UT/i5 1 ST* 
M?tL/:i/?^3— 1 0 nm. 4nmcOT>'K — 

n no. i5Gao.85N^a:/I^;i5 1 7^2— 1 OJi. M 

3;i^s;:^^-frTMQw^^^t;i5 1 6t:m^'t^. 

[0386] ^|g=Sgl^T. TMGa. T^^-T. 
T/. ^-v Ur;^'Xi: LT^Ng SrfflV^T . ^:g:fiE^j5:7 
0 — 7 6 OTo r r . ^Ji_if. 1 0 OT o r r t L. 
:Si^^SOO— 1 20 0r. 1130-C^L 
fz^X\ W--^ 1 0 — 3 0 0 nm. Mx^ii. 1 0 0 nm 
cor>^K—rGaN3fe;^W }^m5 1 9^^:^;^-li:^. 

[0 3 87 ] ?[i=^V^T. TMA 1 . TMGa. Ty^ 

7 60Tor r. fi?lji.{f. lOOTorrfcL. JiS:^?^ 
JKSrS 0 0 — 1 2 0 O^C. m^it£. 9 5 CCt Ltz^B. 
-C\J5$0. 1 — 2. OjjLm^Mtli. 0. 5jumT\ 
^m.WiMM^^l. 0x1017—1. 0XlOi9cm-3. 
mtli. 2. OX10i7cm-3c7)pMAlo.i5Gao.85 
N:?'^^ K;i5 2 0^^:K$-^i>, 
[03881 ^l^ggl^T. TMGa. T^^-T. b'X 

XtLXCOKz S^fflV^T. ja:gJ±^J^7 0 — 7 6 OTo 
rr.Mi.tf. 1 OOTo r rfcL. ^:^?a.KS:80 0 
-12 0 or. ^Ji.tf . 9 3 0*Ci: Lfzm^X\ 

0. 1—2. 0//m. M-itf. 0. 5//mT'. ^M^^ 
^^^'1. 0x1017—1. OxiOi9cm-3, 

1. ox 1 0i6cm-3c7)pMGaN3>':$'^ hii5 2 1 

[0 3 89 1 »:\.^T\ nSS i CSS5 1 lc7)^®(^(i: 
nlBjmt^g^ LXm^ 1 0 0 nmON im®5 2 2 Sr^(t 
^t^lz^ pMGaN=7V5^i^ h®5 2 l±tC{ip(PM 
LT/1$ 1 0 0 nm. mWi)<3um(DN i^<i5 2 
3?:IStt. ^y5t5:^L;^-'7 0 0/zmi:=5r^idtcS^* 



[0390] Z(r>:^^^^(^m 1 6 coHSfeOJ^^^tcioV^T 
(i. MQWvStt^S 1 ez:mj&th^<VTm<^f^'^'t5 
nm^mi^zLX\'^h<r)X\ ^-^V TCO&J^^miP^SL^^ 

[ 0 3 9 1 ] S!*coMffilSS£MiSB^BlSii^^?S* 

^ 5 n m*fiC2 Lxh^^mnco^coiSTFimmiz^^ 

[0392] 'ir^^. -^<UrJl<7)i5§{i5 nm*{ST'#)it 
tf+*r^O. ^T^c. y^tJTJlcOI nia^Jt(iO. 04 

mt^O, 0 4J.Xht::-r'S.<li:t3j:oT. ^B^ett^o^Ml: 

[0 3 93] mz^ ll2 0$r#HSLT. LT-^-:? 

[12 OJi:. 3|s:?&BBcO^ 1 7c7)^Sfi<7)?^®,^7)MQW^^(*: 
P-if co^?IE]T-$> 0 , . (0001) M^±® t 
'r'i)-^:7T-f r^5 3 l±tc. TMGa. r>^- 

v^fcMOVPE^^:iJ:oT. fi£:^JE:;'7Sr7 0 — 7 6 0T 
orr.Mi_{f. lOOTorr^iL. 5 0 O'CcOjSiig: 
aSt-i5V^-C. JSe 0 . 0 S/zmOGaN^KJ^yN'-y 7t 

15 3 2 2:^*$*-!.. 

[0394] ^It^^V^T. TMGa. T^-^— H — 
>'N"VhaSh LTS i H4 , at/. =ir^ UT;^'>^.fc LT7K 
^^fflV^T. fig;:^E:^J&7 0-7 6 0Tor r. ^J;t 
«f. lOOTor rfcL. ^:g?^JgSrSOO— 1 2 00 
'C. ^Ji_{f . 9 2 0'Ct L/::*^^^. ;S$0. 1-2. 

O^m. 1 . OjumT\ ^^iTW^JSTS^^ 5 X 1 0 

17— 1 X 1 019 CTn-3. ^Ji.(f ^ 2X1 018 cm-SCO n 

[0395] ±fSt7)^ 1 6 aymM(r>mm(r>mm 

(H. JSSO. 1 — 2. Oum.mm. 1. O/zmr. 
TM?%)'MJg*^^ l . OX 1 017—1 . 0x1 O^*' c 

1. OX 1 018 cni-3^nMA lo.15Gao.85 

H9'7"/Ym53A. 1 0-^3 0 0 nm. mm, 

10 0 nm£7)r>'H— 7*'GaN3tX;M K15 3 5. MQ 
WvStt;i5 3 6. 1 0 — 3 0 0 nm. Mi.«f. 10 

0 nme7)rvK— rGaN7t;i?M Hi! 5 3 7 . 0 . 

1 — 2. Oum.mm. 0. 5;umT. ^J^t^S^aS:?:?^' 

1 . OX 1 017— 1 . OX 1 oi9cm-3. mm. 2. 
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0X1 Qi-^ cm-^COpmA 1 0. 15 Gao. 85 N:^^-y 
5 3 8. RX/. H^O. 1-2. O/zm, mUf. 0. 
5x/mT\ ^*ie*f^S3^n . 0X10^7-^1. 0X10 
i9cm-3. ^J;iid:\ 1. 0 X 1 0^^ c m-3c7)pMG a N 

[0 3 9 6] ^i^. ^^Ot:§^<7)MQWjg14B53 6 
il^ 1 nm— 5 nm^feJt. fi?>j;c(S\ 3 n m^OTV 
I no. 05*^^0. 95 N>'N'tjrii"C-^i-mS:h-7t:ii:$ 3—1 0 
nm. fi^Ji.{±\ 4 nmcory H-n no.15Gao.85N 
^x;l/S^2 — 1 OH. 1^J;c(f. 3;i^:g$-ti:T?^fiJi-r 

[0 3 97] K^-f X-yf-y^/tziOnSGa 

N4'S/i5 3 3C7:)— SP^HaS-frT. uMmMtLXT 

5 3 9_ht::<±pfflt]mSi: Lrmw-^<3umcr>u i 3:1^5 
4 1 ^mnz^-h. b'^'f • x^yf">':/S:SSUTJfeiifff 

-1. C h i T M Q l^-^f 7S?^^-r ^ . 

[0398] 'ZCO^^^^a^m 1 7^0^^0J^®J:r^5V^T 
MQWJStt;i5 1 6Sr1Sij5i-r^>'^'UT;i(7)ffS5r5 

[0 3 99 3 Afz. :ico^^^h. ^<vTmcomMcomm 

A'^r/i^i nS^Jt^o. 0 4i.:Ji±tc^^c:htCck-o 

[0400] feUi. 1 6 RX/'m 1 7 (^mM<^:^ 

(f. mi sRifmi 7c^mmco5Bmiz:^\'^xi±. ^mm 

I Hq. is^ao. esN/I no. 05 G a 
o.95N/?-/^.^^MQW*iit§r^fflLT^^-S,;0>\ i&^^t-t 
hi&^t,ZjB\:^Xi^^Bit^A\ ^ Gay I nj.^.^ N (0 
^x<l. 0<y^l)comW^X^tXh^\*^ij<^X^ 

O^gB^eit^Ala Gab I ni_^.b N(0^a^l. 0 
^b^ 1 ) c7)KHF^T^i.TtS:V\ 
[0401] . [21 2 1 Tjmm2 3 5: #hs LT . ;t- 

:x H-r;i^v^{i:^i— }<mi^zt^ :iti^zjiK> 

SJth^rfSi^^'*^^ *^0Hi7)^l S&Z/mi 9<7)^6 
OJ^^^ISB^'&c t-r. [12 l^#gSLT*^0Bco^ 

^21 

i-r. (0 0 0 1 ) ®. ip-^. cH?r±ffifc-r^7^:^ra^a 



^06H-S i C^^i^Kch nms i CS<3^6 1 1 ±CC. T 
MGa, TMA U Ty-^^^T^ RX/. =i^^'JT*■y^h 
L-C^07k§g^r^Ki:g;^'^^ h U-CfflV^fcMO V P EJ£tcJ: -:> 
T. SS::gE^f^7 0 — 7 6 0To r 100 
Torrfct. iS:«a^5:800'-l 20 0*C, Mx. 
i±\ 9 5 0*Ch L;^«FJT. J?^ 5 0 — 3 0 0 nm. 0? 
5 0 nm<5:)A I GaNy^'"/:7r;l6 1 2^^g-R$ 

[04 02] ?l#^l^T. TIVIGa. r^^-T. F- 
M'vbaSh LT S i . ^^l/. =^^'jr;i7*:7.i: UT* 
ftSrfflV^T. ^:^J±:^S:7 0-7 6 0Tor r. 

1 OOTo r L. i^:^?SJS5:S0 0 — 1 200 

mti£. 9 2o^cti.fz^x\ m^o. 1—2. 

O^tm. mtlf. 0. 5xim-C\ ^*i6**rlJK?5?^^5 X 1 0 
lxi0»9cm-3, (^Ji.{f . 2 X 1 0^3 cm-3c7)n 
SGaN^^ralge 1 3^f&^^-\th. 
[04 03] ?l&^l^"C. TMA 1 . TMGa. TV^ 
XT. K-^^V-bt LTS i H4 . RX>\ ^^VT^^:^^ 
tLX<r^7Hmi:m^^X . jS.:gflE^f&7 0 — 7 6 OTo r 
r.<^J;l(i\ 1 OOTor r^L. fiSc:^^^J^S:8 00 — 
l 2 0 o*c. mtft£. 9 5 o'ct Lrzm3x\ 0 . 

1 — 2. m^i.t. 0. 5^tmT*. T-m^^m.-fy^ 

1. 0x1017—1. OX 1 O20 cm-3, ^Ji.iS\ 1. 
0X1 0^8 cm-3c7)nMA 1 0. 09 G ao. 9 1 N ^ v b® 
6 lA^f&^-^-t^. 

[04 04] ?l#«?gC^T. TMGa. TV-^XT, R 
X/. ^^VT:^^:^tLX<r>7Hm^m^'^X ^ m.^S.ti^7 
0 — 7 6OT0 r r . 1 0 OTo r r ^L. J^g. 

:^?J^2:8 0 0—1 2 00-0. ^J;c*^. 9 3 0'C^L/:: 
*t®T\ J^S 1 0 — 3 OOnm, M;i{f . lOOnmCO 
r>'b-rGaN^;?y>f bil6 1 5^n£^^-t^^« 

[04 05] ?I§^V^T. TMGa. TM I n. TV^ 
XT. 5Lt>\ ^-r i;r;^';^h L-Cc7)N2 Srm».^-r. f^-M: 
ffi:^l$:7 0 — 7 6 0Tor r, ^J;c(f. lOOTorr 
^ laS;:g?a^S: 5 5 0 — 9 0 0*C. ^J;t.(i\ 7 0 O^C 

i?? 1 nm— 1 0 nm. 0?iJ;Lii\ 5nm 
COT^V—T I no. 03 G ao. 97 Ny^'U TJlT-^gl^ix;^: 
li:$3— 1 0 nm. mtdl^ 4 nmcT^TV-K— n n 
0. i5Gao.85N^X/u;i^2 — 1 Oil. mtl^. SMlS. 
^^'^XUQWm'\im 6 16 SrJg^t-^ o 

[04 06] TMA 1 . TMGa. TV^ 

XT. at/. ^-ryr;^'^i:Lt:ON2 SrfflV^T. 
BE:tl&7 0 — 7 6 OTo r r . <^Jxii\ iOOTorr 
t L. /a^T^Jg^SrSO 0— 1 2 0 O^C. ^J;c{f. 9 5 0 
^CbLfz^mX\ ii:$5 — 3 0nm. ^J;L{i\ 20 nm 
COTV-H— rA 1 0. isG ao.szNxlx:^ ho v:7'n y 9 
e6 1 7S:^:^$-tt^. 

[04 07] ^\%m^^X. TIVIGa. T^^XT. 
i/^o^Vr^i^xxyU^^^T^i/^A. ^^^)Tf^ 
XfcLTcONs ^:^JE::bSr7 0 — 7 6 0TO 
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i-r^mtlf. 1 GOTO r ri:L. ^:^T^K^S GO 
-12 0 O^C. mx.l,i. 1 1 3 G*Ci: Lfzm^X\ 15$ 
1 0'-'3 0 0 nm. mti£. 10 0 nmX\ ^W^M^ 
ipl, 0X1017 — 5. OX10i3cm-3. mux. 
1. OX 1 OiScm-3c7)pSGaN7K*""-< F/i6 1 S2: 

[04 08] ^\%m\^X. TMA 1 , TMGa. TV^ 

^-T'JTt^:^tLXcr>^2 2:fflV^T. ^:g£E^jS:7 0 — 
7 6 OTo r lOOTorra^L. fiSt^^i^ 

Se-SOO — 1 2 GO'C. 9 3 

T.JS^O. 1 — 2. 0//m, 0. 5;um-r, 

0X1017--1. 0XlGi9cm-3, 

2. OX 1 Oi^cm-s^Op^A 1 0. osGao.si 

[04 0 9 3 5I^^V^T. TMGa, T^^-T, t\7. 

Xi:L-C<50N2 Srffl^^T. f?£:^ff 7 0 — 7 6 0 T o 
r r . |^Ji_i±\ 1 0 OTo r r L. fiE::g?^S§:S 0 0 

— 1 2 0 o°c. mut. 9 3 o'ch L/^rm^r. Ji:$ 

0. 1—2. Ojum. 0. 5Atm-t\ ^ffS^^ig 
Jg;&<l. OxlOi*?— 1. OX 1 Oi9cm-3. ^J;Lif . 

1. O X 1 0^8 c m-^OpSGaNrz^^:^^ hilS 2 0 

[04 10]»:V^T^ n^S i C^6 1 lc7)^CC«i: 
nffltJS^h LTJS^ 1 0 0 n m^ON i 2 1 ^^(t 

^tmz. pSGaN=3V^^ hil6 2 0±t::(ipiffil« 
lifcbTiS^ 10 0 nm. mWf)^3umcr,N i«ffi6 2 

2mtt. ^yiS:SL.;^?^'7 0 Ojumt=a:^J:dt;r^^^^ 

[0411] :icr>mi ScomM<^Mmz:3rS^\Xl±. A 1 
o.isGao.ezN:^!^:?' hU>ru^y ^m^^T>'}^—y''m 

3a^f&jK:^?^'±#<^0. L)^c:^-'o-C. -5 ^calU 

:^^^u>'7'uv:^'SS^5. 0 X 1 0^7 c m-3 — 5. OX 

GaN^^^mc^Jft^TVK-r/ico:^:^^ 
-HSfi^Cciil. 0 x l Oi^ c m-3*}fir^^i) 
iOT\ Sll6^H-rL7::^^-^t-i>. 1-. ax-lQi^cm 

[0412] ^ti. ±m<^m 1 8^^MO?BSEtC*3(t-S> 
plfiiJ5t;^M Hiiii. iKBflSrfS#t;t-l)/::a6t::pSST"^g 

0. tfc. nmit:^''^ v'miiTyv'-Tmx-m&Lx^^ 
[04 13] mz. m2 2-Ba/m2 3^m^.Lx. 



ti:^. 112 2 ( a ) ti. *^HJc?OB 1 9(Dmmcom 

m<oM Qw^mi^iy-fcom&frzmm^^mmmx'h d . 

tfz. 132 2 ( b ) MQWvS^SMifi^WO-Hr^-^ 
122 2 (a) 

CS^6 1 1±(::. A I GaN>'^'>y:7rii6 1 2. nS 
GaNi+Jraliie 1 3. nSA 1 o. o9 G ao. 91 N ^ -y H 
/i6 1 4. rvH-T^-GaNTe;^^ File 1 5. S.l>\ 
M QWvSttil 6 16 ^m^-t^ . 

[0414] ^l^m^-^X. TMA 1 . TMGa, T>'^ 

^-f 'JT;':?'Xi: LT^Nz Srffll^T . Rfe^gJE::^^ 7 0 — 
7 6 OTo r r , fi?IJ;tii\ 1 0 0 T o r r t /^Si^ 
SSrS 0 0 — 1 20 O'C. f?ij;t{f . 9 5 O'C h L;^^^:t^. 
T\ TMA 1 $-0?i?^^=^>^C3ll^W(C±MSP§-*Ti¥$ 1 
— 2 0 nm. ^Ji.{i\ I 0 n rciX\ ^m^^&tf^ 1 . 0 
X 1 0^5—3 . OX 1 020 c CTiif . 1.0X1 

019 cm-3cOpa:?'V— v^'^y }.'A 1 GaN® 6 2 3^jS; 

}!K^^X\ TMA l/TMGAit^^-$gtcLT 
S$ 1— 2 0 nm, mx,lX. 1 0 nm-C. ^m^B^^ 
1. OXIO1& — 3. OX 1 020 ^J;t(f. 1. 

0X1 019 cm-3<:0pMA 1 ^ ig G ao. 82 NB 6 2 4 ^ 
RScT^^ii:, TM A 1 /TMGAjrt^^ 0 ^Tai 

^WC-J^^$-ti:TJ?$ 1 — 2 0 nm. ^Jz.{±\ lOnm 
T\ . 0X1015 — 3. OX 1020 cm 

-KMt},£. 1. OX 1 0i9cm-3<7)pSi^lx— x-y H 
A i GaNiie 2 5^jS:S^-ti:, C:,tL^copm^U—T 
■y FA 1 GaN®6 2 3. pMA 1 0, 1 e G ag. 82 Nil 6 
2 4.S.t>\ pffi:?^lx~-r^/ FA 1 GaN®6 2 S^iiJ: 

'oxmm^m:f?^:^M.'-^(fzmmn^i^z^it^^ pm:^u:^ 

Favro y^m6 2e^mf&'ri>. 

[0415] amt. st/\ mi sc7)iisfi<7)m^.t^< 

pSGaN^t^M Fee 1 S. pMAIq.osG 
ao.9iN:;^^-y File 1 9. RZ/ . pMGaN=3>^:^ 
F if 6 2 0 $:JipA^*$-ti:'S> o 

[04 1 6 ] iJ:V^T\ F^^ ■ ^iiv^^^tCiOp^G 
aNnV:?^:?^ F^6 2 0:at>'pMA I0.09G ao.giN^ 
File 1 9^;<-9-:i:'y'f^>i/L. n^SiCS?S6 
1 1 cOSSCiinfflm^i: LTii:? 1 0 0 n m^ON i m 
=K6 2 1&mihtmz. pMGaN=7>':^>^ File 2 
0_btC(iXF^-friS^n^q|-r>^S i O2 J^6 27^ 
^frtXpSJ^^h LTiS? 10 0 nmcON i m=E6 2 2 
?rlStt. i^sf&:^L?!?>7 0 0//mh^i>i:atC^^:»'ffl 
■r .1 1 6C i o -C M Q^^i^U-^iJ^^Ji^^^ , 

[04 171 (12 2 (b ) 

C:c02t3:|&sS(7)^l 9(:O^JScOig^t3i3V^T{i. p^jiI/ 
7 Foyyo^y^^/ie 2 6^. pMi?^U— X y F A I G 
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ao.g7N>^<yr®hp^^lx— x-y HA 1 GaN/ie 2 

[04 1 83 ttz. pfil(^ioC^T(i;pSGaN3t^M H 
mei Sfc pM^l---r 'y HA 1 GaN/16 2 5fcc7)^ 

SGaN3fe;^*^ HM6 1 8fc pS^U— ^-y HA 1 Ga 
NB6 2 5h<7)^®tC^3».^Tt^-/KC.*^-ri>S:{2[^fM 
i: ^ -S> y V ? i^ ^ <! fc V ^ . 

[04 193 Ltz^^-oX. pmzcuip hu>^y'u-/ :;^m 

tL. ^tt(;zj:-oxmmmj±^iSiT'r^^tt'^x^h. 

[04 2 0 3 [12 

132 3li:, pMi/l-'— HA I GaNiie 2 3S:t/p 
HA 1 Ga,Nm6 2 5^mftif^COm^ 

ii^^-rmrch^. m^'^mh^^^j:Xot;z^. pS:j^w- 

X-y HA 1 GaNiie 2 SRX/pm^^U—'r-y HA 1 G 
--r^y HeS:|g(t^V^:*S^t3jt^T. IBiSm:JE^{S< X- 

[ 0 4 2 1 3 -r^ig 1 9(^mmcomm<:r)mmi^z:H 

l^TJi:, ^V-T-'-y Hil^Sjx£y^)^'— ^c^pMA Io.ibG 
ao.QsN/ie 24c7)MffltCfSttTV^^:;^r^. i^yjt^—:^CO 

^i^zmitfXi>B:^'^i>(7)xh^ . M:^tt^%^ccit^-c 

(i^ pm.:^\^9 hu>ruy^m2 2eco'^w^^j^t 
^-^^^ ^ =5: V •mm.oy^w^m. ^umi^x^^h f>K 

1. 5X 1 0^9cm-3iyj:. J: O^fMtcti. 7X1 O^^ 

co±^tc(i:. ^m^i=Kmziihi^^-)vco\i?sMm(^^m- 

[ 0 4 2 3 3^ iie^O^l 9i50^Sfe^OJgSiciD(t 
hp^:^U9 hxjyya-/9m6 2 6^. Jtfe<7)^ 1 8 



[ 0 4 2 4 3 ^^5. ±iS^^ 1 9 cr^mt^<r>mmBLU^cn> 

^mhzn^^Xh. pfai^W Hjl^pSGaNTfe;^'^ 
H/ie 1 SOfti:»0tcry H-rGaN3tX7M H/i^ffl 
l.^TmLTi>^<. n{M5^;^W Hif^rTV^H- 

:7"GaN7^:*'-f HM6 1 5 cT^fti:* 0 tCn®G a N3K:<?M 
Hii$:fflC'»T^i^£LTl>^<.^ 

[04 2 5 3 WJi, 1 sa^'^ 1 9<p:^mm<7y 

9 (7:imm<^mm<^mf}^('zm^irh i> (^x'i±^ <. 

S i CSSTi±^<tF^5ft>|a)^tc-9-:7r ^TSS^ 
p]:^(-. ( 0 00 1 ) ffi^i®fc'f--S>-9-7^r-fTSaJi 

7km^f&^:^^y-^tLXm\^fzMOVPRmzX-:^X. iS: 
:KJE:^jS:7 0--7 6 0TO r r , fi^lJi.fS'. lOOTor 
rfcL. 5 0 Ot:^^^*^^^;!^^^^^. ilSO. 03x£ 
mOG a N<£:^yN' -/:7r;iS:iS::^^ii-. »:V^T\ TMG 
a, TV^^T, S:t>\ ^ A- 'J T;^r'Xfc LT7j<^$:fflV^ 
^;^JEtl^7 0 — 7 6 OTo r r. ^Jx.«i\ 100 
To r r i: ^^^SK^SO 0 — 1 2 0 0*C. fi^Ji. 
if, 9 5 0''CtLfz^mX\ m^O . 1 — 2. Ojum. 
M;c.{i\ 1. Oumconm.Ga.N^'rSm^jR^-^-^^. 
[04263 timi. ±fa^l^ 1 SRZ/m 1 9i7)3ISfi<^ 
ff^®.c7)^<[5l^tC. nMA 1 o.ogGao.siNr^^'y H 
il. nfMGaN:>t;^M Hii. MQWvSttif. :iiU9hu 
y-yu-yi^m. p{|IJG aN3t^M HS, pSGaN3^;4r 
Ha. P^A I o.osGao.siN:?'^ V H®. 21I>\ p 

[04 27 3 m^x\ ^tt\^jm±. mmmhnm^z. h 

• X^/f-Vi/tCi OpSGaNjl25:T/pSA I0.09 
Gao.giN:?'^.^ |<jf ^^-tfa:vf~>':^'"''r>l) fc^CC. n 
MGaN4^PB^/icO— §R^Sgab^-»tT. nSGaN4^^;i 
<7:>m^mzT i /A u t^^tch nfflimi^^riSttl) 

t::. pMGaNn^^:^::? HJl±(^ti^H^-m^lSPS: 
■^^hSi02 J^^^LTN i /Au7^^A>^^pfflm® 

[04283 ^z::. iiacom 1 s z^ixm 1 9 O^gcOB 

St3i5V^-r{i. ^fig^^F^gli® fc Lr I no. i5Ga 
0.85N/I no. o3Gao.97N7:^>^^^MQW^fat^S^ffl 
LTV^-g);^?-'. i^^fc-r^iS^RtcjSbT^mB^BitSrA 1, G 
ay I ni.,.y N ( 0 ^x< 1 , 0<y ^ 1 ) OIeBIp^ 



*) 

« 
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>f Y^mmJ^^ y 'V }^m(OWL§k\t^A 1 ^ Gab In 

N ( O^a^ 1 . O^b^ 1 ) COmM^X'^Z.X 

[0429] m^if. ±iec7)^i sm/m 1 9(r^mm<^ 

mm^Z^^^Xi^. J-^'JrmtLX^tl nGaN^x.;U® 
{znLX I nGa.'^im^^X^^^htK InGaNOfti:* 
OtCA I GaN^l^{iGaN^ffll^Tt>S^.-v^cOT-fc 
0. A 1 GaN^V^fiGaN^rfflV^fc^^tCii:. 

:^ /I h c7)-§?.® ft ^ y v ^ ^^tcMiS^ ^ h :e?^T- 

[04303 <XiZ^ H24Jb^a3 0^#S?LT. ^t-- 
hx:3>y'u-jl^m<7y^mwm^i:l >^ 1 Oi9cm-3J.:Jl 

6 OO-^C— POO'Ch-rixIhCioT. m^t7):t— ^'S- 
ffi^l^-f y-atciO^N';U:^'6£:g$iirfc. (00 

0 1 ) ffi, IP^. cm^±mt^^y^-:fj^B<r>eH-s i 

O-b-^htch^^ 'JT'MW^^A X 1 Ols c m-^OnSS i 
CS«7 1 1±CC. TMGa. TMA 1 . TV^— 
HWN-yhil^h LTS i H4 . ^^t>\ =3r^yr;<fxt L 

JiS.:grJ!±:^t:7 0 — 7 6 OTo r ^J;t5i\ 100 
To r r h L. ^:^SSSr S 0 0 1 2 0 O'C. 

1 1 0 O'Ci: Ly-C^mX-. J?:$5 0 nm--'5//m. 
3 5 0 n mT\ ^M*WfflS:<?^'^^%?Ug;^?-' 5 x 

1 01"'— 1 X 1 0^9 mi.lt^ 8xiOi8cm-3 
<7)niVA 1 o.o9Gao.9iN^N'*y7T®7 1 2 

[0431] §lf=ggl^T. TMA 1 , TMGa. 
-r. LT S i H4 . U r;<?'X 

^ LX<r)7\(m^m\^X. fSL^K'fl'kl 0 — 7 6 0 T o r 
r. ^Jxtf. lOOTorriiL. jS::S?^Jg^ 8 0 0-- 
12 0 C'C. Mi-ifs 1 1 0 0*Cfc \^tzm3X\ 
0. 1-^2. Oum. mUi. 0. 5 5^mT\ ^^St^Sl 
m^ifil^ 0x1017 — 1. OX 1 020 {?y;c 
(f. 2. OX 1 0i8cm-3c7DnMA 1 o.o90ao.9iN^ 
=7 -y K 71 7 1 3 ^^^^-^h o 

[04 3 2] TMGa. T^^-T. K- 

/N-^/hh LTS i H4 . ^-\''Jr;i^^>!.h LTOtK 

^^fflV^T. i*«E:^^7 0-7 6 OTo r mx. 
(i\ 1 0 OTo r r 1 1. i2g:g?^^S0 0 — 1 2 0 0 
M;c{f . 1 1 0 0*Ct L/cm^.-C\ Jl? 1 0— 3 0 
0 nm, ^Ji.5f. 10QnmX\ T-Pmi^m.iP3-x.\0 
1 X 1 0i9cm-3^ ^J;c(f. 2X1 O^s cm-3^0n 
mOa^U^ij-^ K/i7 1 4^:f£:^Sif-g>o 



[0433] ^I^^V^T. TMGa. TMI TV^ 

E:^2:70 — 760Tor ^J;C{±\ lOOTorr 
fc L. Rg.:l?^JgS:6 0 0 — 9 OO'C. 7 8 0*C 

1 nm— 1 0 nm. C?iJi.if, 5nm 
cnT>' H-r I no. 03 G ao, 97 N^OJ rS'C':»-gi^il/:: 
/1$3 — 1 0 nm. ^Ji.{^\ 4 nmC7)7'>K— 7'I n 
0. i5Gao.85N^:r:;U';i$:2 — 1 Oil . ^J;tii\ 3^ 
:ft$-ti:TMQWvg'ft;i7 1 5 ^JBJlg;t--l> o 
[04 34] ^l§=ggV^T, TMA U TMGa. T^^ 

^A-Ur^Xh LT<50N2 ^rffiV^T. Rg:^JE:ft?:7 0 — 
7 6 0TO r r. ^J;c(^. lOOTorrhL. ^^"(E, 
K^6 0 0 — 9 0 0*C. 7 SO^Ct L/;:m-. 

X\ jEl$5 — 3 0nm. <^J;itf. 20nmT:\ 

X 1 0^9 cm-3jyjL. 1 x 1 O^o cm-3 

c^P* SA 1 0. leGao. 82NXU^ hc:7>'yn'/^®7 

1 eti^-^^-^h. 

[0435] ?I^^*.^T. TMGa. T>^-T. t'X 

XtLTc7)N2 ^rfflt^r. «#ff^J^7 0'-7 6 0To 
rr.Mi-tf. 100Torr^:L. Rg:l?aj^^S0O 

— 1 200'C. M;iCf. 1 1 0 0 'Ct L7"v:m^.-C\ 

1 0 — 3 0 0 nm. I 0 0 nraX\ ^W^m.^ 

ipl. 0X1017^1. 0 X 1 020 Mi-ff. 
1. 5X 1 019 cm-3c7>pMGaN3t;?y>f Kii7 1 7^ 

[04 36] ?II=^UT. TMA 1 . TMGa. Ty=e 

^-r 'JT^yj^fc ^fflV^T. j3£:gJE::^j^7 0 — 

7 6 0TO r r ,^J;t^f, 1 0 0 T o r r L , 
^^8 0 0—1 2 0 O-'C. ^^Ji.(S'. llOO'^CtLTt* 
,®>i:\/S$0. 1 — 2. 0//m. 0. 55;um 

X\ 1 . 0X1017-^1. OXlQZOcm 

-3.^Jz.{f. 1. 5X 1 019 cm-3^pMA 1 0. 09Ga 
o.9iN^^ V K^7 1 SSTfiK^^^ii:^. 
[04 37 ] ?l#^l/^T. TMGa. T>'^::ir. b'X 

;^>LT^7:)N2 SrfflV^T. fiE^^Jffr^J?: 7 0 — 7 6 OT o 
rr.^J;ttf. 1 0 0 T o r r i: J5&:gl^Jgt 8 0 0 

— 1 200^. m^if. 1 1 oc'ctLfz^tmx. m-^ 

0. 1—2. Ojum. mti,£. 0. iMmx\ T-mm 

mti^l- OxlOi7'-l. OX 1 020 cm-3\ 

1. 5x1 0i9cm-3opMGaN|gl3>^5':;'h/I7 
1 9$:Rg:K$-ti:, pSGaNmi:^^^^ 
hJSl 19 tm\:^^nX\ ^^^,^^^^-^5 , 0X1019 

— 5. OX 1 O20cm-3. 0lJl(f. 1. 5xiO20cm 
-^X\ m^i^5--5 0 nm^ mt\£. 2 0nmc0p*S 
GaN^2r7>'r5':7bS7 2 0$:ia£:S$-t^:^, ^ 

. nMil7 1 2 — 7 1 4tCOV^-C 



tl 
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(i. 2>um/hri:L. MQW*£ffiS7 1 5tCOUT 
Itt. 0. SumXhr tL. P* SA I q. G ao. 82 N 
jcl/:;^ ha>'7'Q*y7/l7 1 6COV^-C{i. 0. 9 um 
yVirtL. tti. pMii7 1 7-7 2 OtCO\,^T«±, 
2 - 6/im/h r 

[ 0 4 3 S ] <1K^^X\ nms i CS^7 1 1 OS® SrW 

■fe. K^-f • a:'yf'y:^^tcj: Op* SGaN|g2nv^ 
b^7 2 OJbMpSA lo. osGao.si N^^-/ Fil7 

[04 3 91 <!K^^X\ nms i CS^7 1 1 ^O^MtCC^ 
N i /T i /"Au ;{)-^^-i> nflJim® 7 2 2 ^IS^t^ 
ic. ffiGaNm2=3>':^^? hJi7 2 0 Jb(:iti:. f5>];c 

tf. ill7b^2x^mc?5Xh^>f:r^^gHP$:^'ri>S i O2 m 
7 2 1 Sr^rrLTN i i /A u;^>/^^-g> pfPJim® 7 2 
3^^tt. itjg5|^L;^?<700ximh=5r^i:dt3S^^^ 

:^h^-^Tcoi7m± <i - 1 00} ii]^tL. mm 
mi± (1-100) mt-t^. 

[04403 132 5#M 

ti3 8 OmAT-fc-ofc. EI^L^l^t^cOcO, ^[H 

^J^L/::l^T-c7:)©::^ffi(i6 0 OmAt\ ^mi5 0 Om 
A'e$)0> ^iXt).tucOL#V^ffimgET'S>i>6 5 O'-'l 6 
OOmA. ^i-^m9 0 OmAtfZtiMLX^mifZl'^^^^ 

[0441] zcr>m^. p" mj^u^ h}=t>":/u-/i:^m 
mmcom^BfE-M:JLmTm:m^ymi^ED^iiFmLx^yc 
s^mmvxm^M^^. 

112 6 (a) (b) 

S2 6 (b) {i:. ^lll^c7)/-i?^t->f^L;^^a®^SLE 
DOlSB&S^Kfrffiia-CS^O. S/v:. [12 6 (a) (i±fflia 
T'feO. (0 00 1 ) DIS. M^. c®S:±ffi>:f ^7v^ 

b^bco6h-s i c*^/b^-i>^^urigjg3e?Mx 1 o^^ c 

m-3c7)nSS i CS?S7 3 l±t3. m-^t^O. 3 Sum 

x\ T-m^iBm^T-mm^mtf^ 8xioi8cm-3cr)nM 

A 1 0. osGao.gi N>'<'y7T/i7 3 2. IS^jO^'O. 55 
/xmT. :=rj$Jt*gj^7!?^"2. 0 x 1 0^ ^ c m-SiOnMA 1 
o.osGao.siN^^^-y H;i7 3 3. /l^ 1 0 0nmT\ ' 
2 X 1 0i8cm-3OnSGaN7t*W H/i 
7 34. JI$:^?^'5 nmCOryV—Tl no. oaGao.gvN 

G a 0 . 8 5 N ^a:;UJl ^ 3 JlfiS:^ S M Q Wvgtt/l 7 3 
5. i5:^;^'2 0nm£7)pMA 1 0. 1 s G ao. 32 Nxu r 



Dvro^y ;^/i7 3 6 . 0 0 nmX\ '^UWM 

mt^S, 0 X 1 019 c m-30pSGaN^:«r^ H/17 3 
7.m^t<0. 2 M mX\ 5 , OxlO^^ 

cm-3tf0pSA 1 o.o9Gao.9iN7^-:/ KM7 3 8. 
^^^0, 1 umX\ 0X1 019c m-3 

<50pMGaN||l nV:^^ h/i7 3 9 . i?^:0^'2Onm 
X\^W^mfM^n- 5X 1 020 cm-3£Op* SGaN 
m2:::ty^'^hm7 4 0 ^JiB»:tt®$-^^, 
[044 2 3 <^:V^T^ nSS i C^7 3 Ico^tCfi 
N i/Ti/Au*^/b^r-S>n(I!im®7 4 l^iStt-g>ti: 

ttc. p* mG3LNm2'oy:$^9 hm? Aocommizit 

^lE:fTW}<^mnmim't^S i02 l^7 4 2^^i-LTN 

dttci-^Tpffijffi^^rff^^^^. ten. ^^mmmmi 

4 3^^M.T^;c.TV^i,p* SG aN^2 :3 >':?'>7 
7 4OcO^-a{j:3 7//m:ftT-$>0 . tfz. m^^m±3 

[044 3 3 Z^om^j:. ^ffi^SLED^. pSA 1 
0. isGao.azNoil^^ ho^-^n 'v:;';i7 3 6cOMsJg 
jg$:0'-2X 1 0^^ cm-^co^mT^it^-\±^tti> 
tc. pSA lo. i8Gao.82Na:l/^^ ht:7>:/u-/:?^/i7 

3 6<5^iS.:g?^JKS: 7 8 0'CS.t/ 110 0'C<50 2ocOv^ 
l^zLXm^B^^^'if-otz. 

[04 44]OV^-C\ <r(7D^®^7^LEDt3. ^ffit:: 
ib^V^T . iH 1 0 0 s T% iS^:??^* 1 k H 2 cO^-NVP^^.m 
^iimJj\^(>Z 10 0m Afflffi L . ^mmVM 743-/)-^ 
mm-^tihyc^U^XX-m^Lfzco-h. iXU-'r^!^^ 

^MLx^ytL. ^m'¥-mm*s^zxr>m3i't^citizx 
^xmm^n-:»fz. 

[044 5 3 EI2 7#,^, 

huyyxD^y^m(^MsiBmi)^3x 1 0^9 cm- 3 

T', 1 1 0 o'^cc^mmt. m^i^ThtJiiiy 

9 huyyu'y :7jlOMsig^*U X 1 020 cm-3T\ 
^:gz^JK;^>7 8 O-CO^Wii^^^a^SSrltKL/ct^^T) 
T-$)^. [g|^^<^BH/i.7!?-=5:ct ^^mc:^^^.^T. I n 
GaN:^?*/^>=5r-i>MQWvStt^7 3 5 t7)^4i;C^&^T^> 
^ 4 0 0 n m5£^^^%5t?^ JS;^'fSS(35t < ^ o T *3 0 . 
SSmtcUTSitil Of^tC^rr^TV^i), 
[04 46 3 St'c. t^3|^^i7)LEDtri5V^T(i. fe* 
3 6 3 nm?:b--:;^tcL/cpSGaN7t7y-^ F®7 3 7 

GaNTt;^?'^ KS7 3 7^-^—^^—'y\:i—'th'mFf'tm 
[04473 028 (a) 

l2[2S(a)«i. I nGaN;(?^^>=S:^IVIQWvSttil7 3 

5 t3*3tt'i>^7t5SJS<=oM ^wM^-^^^mrtrnxh D . 



(38) Jft^T 1 1-3405S0 



[044S] 1^28 (b) #HS 

[0449] J^JUbOH2 imfm2 Scr>m\'T^^^ti--h , 

0 gjNJH--^ hO>'7-0'y^W7 1 6c7)MsJ^^ 7 X 

1 cm-3^:JJ:^ ckOSfi^iCti:. lxiO20cm-H:i 

icr <r h i Tm^^7)>r->' ^'- :7 o— i?fe±-r ^ 

[04 50]^^(::. MA lo.i8Gao.82NX.P:7h 
r7Vro>y^@7 1 6c^SSraSg:gaK$rMQWvgtt/i7 
1 5 h(5]l:-iEH<50 6 0 O'C-^-QO O'C. ^Ji.(f . 7 80 

[04 5 1 3 r<7):KtC. MA 1 o. isG ao. saNJ::!/ 
^ M:?yyc?'/^B7 1 ecOMgiii^^T X 1 019 cm 

^^^^^^$o^i^'^il*^i^0JT'^>-l»7&^^ i . o x i 020 

[04 5 2] I1I2 9#H§ 

■CS>0. pSGaN3t:<f-< Kii7 1 7tc*5tti)7^-;l- 
{i. :^*iE1^!)ip{S:7 2 4^rj:^ b v;t^M5®^v%{i:^^*S!f 

1 5t^^ASi^'S>^50T^ Th-y^coiSA^^^^^^'K^^ix, 
-^OSS^. t^5St3i5l^Tii:pMGaN3t^W K/17 1 7 

c v®s L ~}v<r>m.m- ^zi:^^\%'^^^h.ivz^^fz'mrF 

[04 5 3 ] 02 9M/mA 2(a) #hS 



aN5\:^M KJi7 1 7 <Oiffi«^^cO>^^y KS^i^^'^liW^ 
{57 2 4CC)it- 'i>^J^t2eiSDmEV5:-rixtf^< . 112 
9fc[142 (a) hcrynitti-i^^Cyij-^tpiio^z. m.^co 

[ 0 4 5 4 ] <>:tc. in 3 0 $:#.^,LT . m^com.^^^ 
:t->'N-:7 0— (fSil:etC^3tt-g)IV[sigS;^?>5 X 1 Qi^c 

113 0 ( a ) #ffg 

[13 0 (a)^^. pMGaNJlt;:i5tti>pM^^ UTJl 

tc:g:^ii=Sr 0 . -etii^:Ji±^M zmmx'itmz&T^h . 

[04 5 5 ] ^c7);^=5rpMGaN®(Ci^(ti>pM^-\^'J 
rJlJgOMsigJg^fife^ttti:. pSA 1 GaN/ltCOV^T 
l>fi£ji:t--i>4>OT-$>0. L/^;!?^'o.T. p* MaIq.isG 

ao.32Na:i/i7 bny:/a'y^®7 1 6tCi^^.^Tt>. 5 
X 1 0i9cm-3^^h LTpM^-v 'Jr?g^?^?<®T-r^ 

[04 56] h^Y-j'^yhimS.'^^tL 

:f^v^T, pm:^U'^vu>~f^-/9m(ou^^mtLx 

5X1 Oi9cm-3hl^dffl3^?<fflV^^>ixTV^^coii. ±^ 
co^tS t:: j: -I) ^ <5D h Jtiil ^ ii ^ , 

[04573 LfC3&^'o X . :*%0Hom2 O^O^McO?^® 
pM:2^1^^ hayyu^y :;^il(75Mg?gjg$r7 X 

1 Oi9cm-3]^ULh-r^<li:ii, pS=^-v Ti^^ig 

Xh^<7^X\ MscO?lg^Sr7x 1 OiScm-amLfc-r^ 
i: tc: J: o T ^i^iT;) :t :7 a ->^<rpSO ^tihh^-^o 

^w^n^^zxhmtz-^j:^^^^ uz\mm 

[04583 ^fz. ^^rO Tmm*nm^^ J: -5 H 

o^y^^^JicTDlVIglgJg^r 7 x 1 Oi9 cm-3-£J±t--r-i>:: i: 
[04 59 3 123 0 (b) 

[13 0 (b){±. IYIOVPEi£-CfS;;^$-^/:!pSGaN 

aC3i3Ct'l> P M=^^ U r?UK<7D^!5;:g:S.Efife^tt5:p^/:: 

m-th. ip^. ix£:^aiS^f£<t-^fcpm-v';r?as 



« 
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[04 60] <Ii^^^P^GaN;i(Ci5(t^P^J?--Y!; 

y'z2 9m(r>^^i^^^ . :^WRcr)ji o^ZbO O'C— 9 

0 0*Ch-r^^«. 6 0 0'C-9G0r. J:0«f^t:i(i 
7 3 0 — S3 0*C. fiajtif. 7S0'C^'9-^.rhtCi:-:> 

[046 1] GaN^^V^JiA 1 GaNJfOfiic;^ 

i^Jgr 9 0 0'CtJ.Ttffi<-r^t. ^®^7t^n£/-7!?i^ 
\^<mtthfz^. mn^t. pSCaNil^VMipMA 

1 GaN;i^?5fe^a^:R7^i: LT9 0 0r--l 2 0 0°C 

6 0 0 'C— 9 0 0 'Ct^Z-th ^ h (±i=^i|iJ 

[ 0 4 6 2 ] tJji. ^^^M^m2 o<r)mmcomm?:tm 

pM^l/i7 h^yy^-y^m^A 1 0. l8Gao.82N1:-^f 
^LX^^-^^tK Z<Dm^j:mf&it(^zm^tthhcoX^j:<. 

t/'pS:^V'y Hil^ffifS;(-/iGtT A 1 , Ga,. In 

N (0<x<l. 0<y<l ) colEfflrtT'^z_T 

[0463] t.tz. JifE^7)*:%0Jc7)|g2 0 cO^jSfecOJi^ffil 
<OgiBJtC±5^.^Ti±. vSttiii: LT^a^;P-il:^^'3®OMQ 

;C.^3r. /i:$5 nmcoeilcoi Hq. o3 G a^. 97 Nv'^'J 
^ClioT. 2 . 5nmc05jii^I no.15Gao.e5N 

[0464] t,fz. ±ifiO*:%H3^m2 0 <7)^ffeO?f^.1g 

[04 6 5] 

:^mj&t'th^mzj:tii,£. i-^ hy-^ }<mt^m^ 
-g) ^ {iffjtf® & r >- H — r ;i t^-r ^ t i r L ^ 

T- -< OX;^^:^^ #Fil^W^ 6 n ma±CO 

3 Jiiy.T^^aa^^is ft^^ti.zi.-^xi>L^\^'^m 

t:f)<X''^ ^(T^xmrn^i^i^^-rhz t^<x^ . ^mmi 
ims^co^mt Lx ^co^^mitiz^-^T h t^^fp 



[0466] t.fz. :i^mj^co^37b'^m5commcomm 
i:m^mfS.tTh^mzxti(,£. -r^ h^-f r^ikit^^k 

IZ. 3fe;<?V K/fS-tX/Xtii^^^^y VJS^^^^l^i'^^r/m 
[0467] t.fz. *:^0^v^l^ 6 7^^^ 1 1 comM<om 

izn^^h^^-ju^mm^m^sb. ^^^±. pM^:^'-^ km 
mti-it^^^mifZ^j: 0 . ^o^±^:^^J^[s^wf^$ll-r 4 d t 

t^X ^^co xmm^f^^ rfil-t L . 7tWffilfil^^H^c05ti!^ 
[04 6 8] tfz. ^^^^Mc^Ml 2cr>mmcofBm^S^ 

mj^t-t^^mi^zxix^i. -r^hy^ )<mt-^^^^mi^ 

e-;?'iS^^:ffi:0>9 Ome VfelT. i >9i?3fiicfi:. 50 
meViy,TcOI nGaNv£1i;i$'|PmS<Mit-f-^^ 

m^t^^mzKpK^. ^tii,zx-:^x. ymnmmmmco 

[0469] -^fz^ ^^mcom 1 sjbmm i 5 (^mrnco 
mm^m^mm.t^^^mzxti\^^ -r-^hy-^ n^-ft; 

mf^zmmm^^<:o^'^^n^f. zicommm^mco^^^x 

Zt^^X^^ ^ixCctoT. >'<-:7c:7- 

liSft^tijD h V ^ a mmm ^m^mhz tt^x^ hcox\ 
&L-^\^M§.m^imm<t^^mizykD . tfz. mm^^uz 
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